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MODERN FREEZING- #GSF 


More and more’ attention is being given to the problem of freezing fish at sea on the fishing grounds. Jackstone 
Froster Limited have done a great deal of research into this problem over the last twelve years and 


their wide experience is available regarding the installation of freezing equipment on trawlers and factory ships. 


A battery of five multi- 
plate freezing cabinets 
were installed by Chr. 
Salvesen & Co. Ltd., 
Leith, on factory ships 
“FAIRTRY IIL” and 
“FAIRTRY III”. On 
each vessel the equipment 
is calculat to give a 
throughput of 27 tons 
of filleted fish per day. 
Jackstone multiplate 
cabinets have doors at 
front and back to facilitate 
through loading and easy 


maintenance and cleaning. 


o> Suchstone roster Ltd 


GRIMSBY - ENGLAND 








STANDARD 
UNIT COOLERS 


LOW 
TEMPERATURE 
UNIT COOLERS 


ELECTRIC 
DEFROST 


WATER DEFROST 


Types: 


CEILING 
MOUNTED 


WALL MOUNTED 


CIRCULAR 
(ceiling mounted) 


REACH IN 
COOLERS 











| 
| (ceiling mounted) 
| 





S.A.E.R. 





UNIT COOLERS 





CONDENSERS 


FOR HERMETIC AND OPEN UNITS 


Most Units offered from stock 


SEND FOR DETAILS TO: 


Manufacturing | F ia Engineers 


99 KINGS ROAD, CHELSEA, S.W.3 
FLAXMAN 1144 (3 LINES) 
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The SUPER- GAS » DEEP FREEZE een 


PATENT NO. 840,661 ed 























‘““CASKO” — 
BALL BEARING 
DEEP FREEZE HINGE 


Specialities 


@ Van door two point 
Freezer Door Fasteners 


The “Cassey” 
Throwover Fastener 


Streamline Fastener 
“Walcas” Fastener 
“Rolcas” Fastener 
“Redmac” Fastener 


“J” Type Fastener 


Roller Bolt Fasteners 
of all types 


@ “Casko” Bali Bearing Hinges 


“J” Type Hinges 
@ Strap Hinges of all types 


In Galvanised Malleable 
iron or Chrome plated 
finish on Brass } 


Catalogues on application 





HINGES C.19A/B/C 








A | B Cc 
for Doors| for Doors | for Doors 
from from from 
5}° to 7” 17} to 10’ 4 
thick thick thick 








WALCAS 
a 141 PLECK ROAD 
. WALSALL 
WALTER CASSEY LIMITED trtepuone- 
WALSALL 25438 


TELEGRAMS : 
CASKOFRIG - WALSALL 
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3 aids to efficient operation 
of coldrooms...by the coldroam 
problem specialists / 






ZZ” Miniveil 
4 AIR CURTAINS FOR OPEN COLDROOM DOORS y, 


@ COMALETELY UMWMPEDEOD OOORWAYS [ 
CO MAINTAWUING TEMCEQATURES / 
@ SASSY MovEMENT Of GOOOs! 


ee _ ee, 
BO $ Bie ae oo ™~ 
= =—_—_——— on 
css nwre~ 
ee 
4 bed » Weal: 


CIRCULAR 
(ceiling mounted) 


COOLERS CONDENSERS 
| (ceiling mounted) | 


FOR HERMETIC AND OPEN UNITS 
im” 


™~ 











Most Units offered from stock 


SEND FOR DETAILS TO: 


Manufacturing 4 F 3 Engineers 
Cars 


99 KINGS ROAD, CHELSEA, S.W.3 
FLAXMAN 1144 (3 LINES) 
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ASS 


” application 


HINGES C.I9A/B/C 
A | B | c 


for Doors | for Doors | for Doors 
from from from 

5}" to 7” 17}" to 10’ “ 
thick thick thick 








WALCAS. 
AE." 141 PLECK ROAD 
oes. Sa et 


WALTER CASSEY LIMITED faepuone. 
WALSALL 25438 
TELEGRAMS : 
CASKOFRIG - WALSALL 
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S. aids to efficient operation 
of coldrooms...by the caldroam 
problem specialists / 






\ ~ Miniveil 


AIR CURTAINS FOR OPEN COLDROOM DOORS 


—N @ COMPLETELY UNIMPEDED DOORWAYS { 
Palas @ MAINTAINING TEMPERATURES ! 
2s @ EASY MOVEMENT OF Gooos !/ 













Minidoors 


PART HEIGHT FLEXIBLE CLOSURES FOR CHILLROOM DOORWAYS 


@ EXCELLENT VISIBILITY f 
@ TEMPERATURES PROTECTED! ’ 
@ ECONOMICAL SOLUTION TO DOOR PROGLEMS / 





eo Minikay 


VY, DEHYDRATION FOR PERMANENTLY DRY INSULATION 


© MAIVTTAIVS FULL WNSULATIONW EFFICIE//CY / 
@ ELIMINATES RE-IVSULATION CosTrs! 
@ REOUCES PLANT RUNING COSTS! 





Minikay Limited 


FRIARS HOUSE - 39/41 NEW BROAD ST.- LONDON E.C.2. 
Telephone : LONdon Wall 658! 


Telegrams : Minikay Stock London - Cables : MINIKAY LONDON 
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ISLAND 


4Smithtnige-Mcfnay  vIisPLay 


CASES 


Modern styling is matched by the most efficient 


refrigerating system. Four inch Fibre-glass Setting a new 
insulation between the inside and outside metal skins ‘ 
utilizes to the full the exclusive Smithfrige-McCray standard in 
Koldflo system which distributes sub-zero or A 

chilled air around the displayed produce. Self-Service 
There are models for Frozen Food, Ice Cream and ° 

Chilled Meat or Dairy Produce. Display 


Get to know more about these outstanding cases. 
Ask your local Refrigeration dealer, 
or write direct for details. 


SMITHFIELD REFRIGERATOR : . 
commas (alia 4mithtnige-Mcelnay 
\. an 6 ie ae oe ae eee ei 
HIGH STREET, HORNSEY, 


LONDON, N.8 SELF SERVICE CASES 
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[SCEON 


OF ISCEON for 


COMPOUNDS 
CENTIGRADE FAHRENHEIT 











Refrigeration 




























ISCEON 113 47.6° 117.6° 
. (CCHF CCIF,) 
ISCEON 11 23. 8° 74.8° 
(CCI9F) 
ISCEON 21 8.9 48.0° Isceon chlorofluorocarbons are RELIABLE, 
CHCI,F) 
having high levels of chemical and thermal 
ISCEON 114 3.6° 38.4° 
eee dete stability, and are produced to very high purity 
orc specifications. Isceon refrigerants are SAFE— 
ISCEON12 —29.8° —21.6° being non-inflammable and non-combustible. 
CCt,F,) 
Their vapours are non-irritant and non-toxic 
ISCEON 22 —40.8 —41.4° 
— in relatively high concentrations. Isceon re- 
ISCEON13 81.5 —114.7° 


CCIF,) 


frigerants are available with boiling points 


—198.4° of —128°C. upwards. 


| @ (freraasar Suscrive ) 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, LONDON S.W.|I 





iSCEON 14 —128° 


CF. 
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It's true. Try this test in your own factory. 


’) Get the data sheets for STERNITE 
toughened polystyrene. Compare with the 
material you're using now. If one of the 
eight existing grades of STERNITE doesn't 
beat it on almost every count, we'll be 
surprised—and we'll make you one that does. 


WHY-DIDN'T-WE-THINK-OF-IT BEFORE 
NOISES STENT ae a to 


We believe it could solve a lot more, particularly 


in the Refrigeration Industry. 
a Why not ask us for those data sheets now. 
Sternite toughened polystyrene for sheet 
FY extrusion and injection moulding applications. 


READ 
ABOUT 

















. 
a 
Cd 
‘ 
¢ 
¥ ' 
‘ 


STE 


TOUGHENED POLYSTYRENE 





as: ; 3° 





r 
ee ene ete _ — 


STERLING MOULDING MATERIALS LIMITED 


STERLING HOUSE, HEDDON STREET, 
LONDON W.1 REGent 7080 (20 lines) 
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N EW m Kenwood’s best-sellers in refrigeration — 


FREEZER AND REFRIGERATOR TO MATCH! 


aoe ee Dae 




















iso: 


BIG CAPACITY- 
LOW PRICE! 








For the first time ever... complete refrigeration in two Side by side under one double-width table top (optional 
separate matched units... at really down-to-earth extra, main illustration)... one atop the other (right) 
prices! The Kenwood HF 42A meets the growing demand ..- under a built-in counter or separately .. . left or 


for a real home deep-freezer—with 4.2 cu. ft. of genuine right hand door opening . . . the Kenwood pair fit hand- 
sub-zero degree storage. And the matching Kenwood somely into any shape or size kitchen! 


HR 52A Refrigerator packs in a full 5.2 cu. ft. of storage RETAIL PRICES 


forall weekly needs. Superbly designed, expertly planned FREEZER HF 42A____ aie £60.14 ae mane 
t mak 1a q REFRIGERATOR HR 52A £51.2.6 + £9.15. 
ake the most of their big capacity, these two are cevtdianed, eaten eaieamn untae perl 
ir best sellers in refrigeration! OPTIONAL WORKING SURFACE (DOUBLE) Sasa 
wes 212 
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Kenwood Norge ‘Never-D-Frost’ Refrigerator/Freezers 
—the most glamorous refrigerators in Britain! 


With these two magnificent models, Kenwood almost makes kitchen larders obsolete! Each has a separate, zero- 
degree genuine deep freeze compartment—as big in itself as many ordinary refrigerators! And the larder-sized 
main compartments are entirely self-defrosting. Handsomely styled with brilliantly planned and fitted interiors, 
these two meet the public trend towards real home deep-freezes and bigger-capacity refrigerators combined! 








KF 13 KF 12 
nearly 34 cubic feet Deep Freeze capacity (over 1 cwt) nearly 2 cubic feet Deep Freeze capacity (over 4 cwt) 
13.3 cubic feet capacity 12 cubic feet capacity 
20.9 square feet shelf area 18.3 square feet shelf area 
RECOMMENDED SELLING PRICE £189.0.0 RECOMMENDED SELLING PRICE £186.0.0 





For full information and details of generous co-operative 
advertising terms, write to Dept. MR. 35 


KENWOOD MANUFACTURING (WOKING) LTD - OLD WOKING - SURREY 
A Company of The Kenwood Group 


nwood Kitchen! 
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THE FAMOUS | 


Tecumse t 


PANCAKE 


1/412 10 1/4 up. 








eeeseeeeseteeeeeeeeeetetet 


<= EXTERNAL 
Se ee) 
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horse-power range 
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s*eeeerteeeeeeee#eeeee eee et @ @ 


ee «© @ ee Geeeeeereeeseesesteoeseeeee © 


The availability of 9 compressors with the same external dimensions, and yet offering a choice of different 
fractional horse-power ratings, means that manufacturers of Household Refrigerators will be able to use the 
Pancake Compressor on all models of different capacities thus saving tooling and production costs. Manufac- 
turers of Home Freezers, Water Coolers, Dehumidifiers and Vending Machines will be able to take advan- 
tage of the Pancake’s compact size in their design, will gain needed space, and still retain top efficiency. 
Internal spring mountings, force feed lubrication, and a new specially designed piston give smoother, 
quieter operation. The welded steel shell aided by the cooling action of the suction gas, and in some cases 
an oil cooler, makes for faster dissipation of heat and greater efficiency. 

Consult us for complete information on how you can save time and money by standardising your produc- 
tion line with the flexible Tecumseh “* Pancake ” Compressor. 


MANUFACTURED BY 


L. STERNE & CO., LTD. 


HERMETIC UNIT DIVISION (LICENSEES OF TECUMSEH PRODUCTS CO. MICH, U.S.A.) 





TECUMSEH 





Our General Sales Office is now KELVIN AVENUE, HILLINGTON, GLASGOW, SW2 


located at our Works address— Telephone: Halfway 6241 Telex: 77442 
And our Home Sales Office is STERNE HOUSE, 36/38 PECKHAM ROAD, LONDON, SE5 
located at:— Telephone: RODney 6300 Telex: 23269 
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YOU'RE ON 
WITH SWED 


























re eb RA ASM. 


ventions 














TO A GOOD THING 


Pee Te Se gh 


ISH DEEP FREEZER 











idenly everyone’s waking up to the idea of buying and storing food in bulk. Restaurant and cafe 
ywwners, shopkeepers, farmers and housewives are turning to deep freezers. They are finding that 
swedish deep freezers are the best that money can buy. This is a market that is growing fast. It’s a 
narket you can’t afford to ignore. Swedish deep freezers are made by Elektrohelios the leading 
ropean manufacturers of this type of equipment..A network of wholesale distributors covers the 
untry to provide immediate delivery and any service that may be needed. Profit margins are 
lent. Fill in the coupon and get all the facts now. 


oid 


AS 
BIRMINGHAM 
ON 


JRNEMOUTH 


ARDIFF 
ARMARTHEN 
DINBURGH 
LASGOW 
JILDFORD 
EREFORD 


39 CENTRES FO 


HIGH WYCOMBE 
JERSEY 

KINGS LYNN 
LEEDS 
LEICESTER 
LINCOLN 
LONDON 
MAIDSTONE 
NEWCASTLE 
NORTHAMPTON 
NORWICH 
NOTTINGHAM 
OXFORD 


R SWEDISH DEEP FREEZERS 


OXTED 

POOLE 
PORTSMOUTH 
READING 
SHEFFIELD 
SHREWSBURY 
SOUTHEND 
STROUD 
SWANSEA 
TRURO 
WICKHAM 
WIMBORNE 
WORCESTER 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
J 


To: HELIMATIC LIMITED 
22/24 Buckingham Palace Road, London, 8.W.1. Tel: Victoria 3056 


Please send detai/s of Swedish Deep Freezers 


—made by Elektrohelios, Europe's largest and 
most experienced manufacturers. 


Nearest H limatic Centre 





Pe ee oe 
D 
o 
1°] 
D 
m 
on 
wo 


R.11 OF SWEDEN 


Bs A eR et 
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Vacuum-formed ‘Flovic’ makes 
the ideal lining for this 
Frigidaire commercial refrigerator 


*Regd. Trade Mark 








Because tough, high-gloss ‘Flovic’ vinyl copolymer sheet 
shows little tendency to necking or thickness variation, even 
when considerable stretching is involved, it can be vacuum- 
formed into intricate, deep-drawn shapes. ‘Flovic’ is also 
easy to blank and drill. 

High quality, excellent definition and good impact and 
tensile strengths are characteristics of mouldings produced 
from ‘Flovic’. The complete absence in ‘Flovic’ of heavy 
metals and any harmful constituent, makes this 1.C.1. 
material ideal for the liners, door panels and other fittings 
in refrigerators. 














ed 
. > ‘Flovic’ is the registered trade 
4 yon 
i ‘=> | 0 V] | {- 4 mark for the vinyl copolymer sheet 
— | and foil manufactured by 1.C.1. 

These refrigerator liners ave moulded from ‘Flovic’ I.C.1. vinyl 

copolymer sheet by Clearex Products Ltd., Heather Park Drive, 

Stonebridge Park, Wembley, Middx. They are for the AF-130 

commercial refrigerator made by Aero Pipe @ Glass Co. Lid., IMPERIAL CHEMICAL INDUSTRIES LIMITED - LONDON - S.W.1 
High St., Yiewsley, Middx. for Frigidaire, Stag Lane, Kingsbury, 

London N.W.9 PFL6 


MODERN REFRIGERATION November 1961 1085 





complefe/y 
pockaged 


refrigeration 


TEMPERATURE RANGE: 

— §°F to 38°F (water cooled) 

+-15°F to 38°F (air cooled) 

Completely automatic hot gas defrost 
Entirely self-contained with hermetically 
sealed refrigeration system 

Easily installed in any cold room. 

More cold room space— 

unit only projects 10” into store 
Suitable for overall wall thickness 

of from 3” to 12” 

Only simple external wiring required 
Air or water cooled plants 

Low in cost and economical in operation 
For butchers and meat storage 

fishmongers and fish storage 

frozen food storage 


ice cream storage 
industrial applications 


rte cit. 


a 


Please send details of the TEMKON COM- 
PLETELY PACKAGED AUTO-DEFROST 
REFRIGERATION 


NAME 
POSITION 
COMPANY 


ey 


~~ - 


= 


P.6039 


Seo lt4-7-eael-lonel hea 


BURLINGTON ROAD FULHAM LONDON S.W-6 ENGLAND PHONE RENOWN 5813 (P.B.X.) CABLES TEMTUR LONDON 
MAKERS OF THE WORLD'S -QUIETEST ROOM AIR CONDITIONER 


P6039 
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We specialise in making all types of complete 
heat exchanger assemblies for every branch of 


i, 


* 
wa 


industry. Besides supplying S.G. gilled tubing in 


ual 


most metals, we make complete heater batteries, 
coolers, condensers and evaporators—either to 


iA 


f 
al 


your drawings or designed by us to your per- 
formance specifications. Whatever the applica- 


| 


a 


tion, the medium or the conditions, our expert 


a 


knowledge can undoubtedly save you time and 


money. 


; 


Full facilities available for inspection by Lloyds, 


A 


Boiler Insurance Companies and Consulting 
Engineers, to British and American Codes of 


; 
' 


Inspection. 


A f 
: 


HH) hl | | me es es 


SHG | SPIRO-GILLS LTD 


a 


! 


London Road, Pulborough, Sussex 
Telephone: Pulborough 2401 


Ta 6108 
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New advanced design 
indicating pneumatic controller 








SPECIFICATIONS 
MODEL No: 624. 
CASE: Cast aluminium 8 x 8’ x 5”. 








MEASUREMENTS: 


Pressure—full vacuum to 10,000 psi. 


SERIES 624 Temperature—minus 100°F to +1000°F. 


. e e . ‘ = , ? . level . ‘ _ 

Highlight of this new indicating pneumatic controller is the Flow and level—-wide range with both 
: js ‘ mercury and dry type meter bodies. 

new Bristol advanced design control unit. 


Summary of A/D Controller features 

t can be used with the wide range of Bristol’s precision measuring 
elements for pressure, temperature, and flow. 

PERFORMANCE Excellent frequency response, far better than most 
omparable control units. 

EASY MAINTENANCE AND INTERCHANGEABILITY 
Plug-in units, simple to work and calibrate. 

LONG LIFE Type 316 stainless steel parts. Rugged construction. 
STABILITY Single-capacity systems. 

AMBIENT COMPENSATION Wide-range temperature and pres- 
sure compensation, so that control unit does not shift its set-point. 





CONTROL: 


Proportional with 1 to 400% proportional 
band, direct or reverse action (Model 624B). 
Proportional-plus-reset control unit. Pro- 
portional band adjustable 0-400%. Reset 
rate adjustable from less than 0.1 to more 
than 100 repeats per minute. 
Proportional-plus-derivative control unit. 
Proportional band is adjustable 0-400%. 
Derivative time is from 0-10 minutes. 


PILOT VALVE: 


Non-bleed, high capacity. Low air con- 
sumption. 


Full details from: PROCESS CONTROL DIVISION 





E(LIOTT ELLIOTT BROTHERS (LONDON) LTD 
INCORPORATING BRISTOLS INSTRUMENT COMPANY LIMITED 


Century Works, Lewisham, London SE13 Telephone TiDeway 1271 
Ey Members of the Elliott-Automation Group 


ecol 
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Trouble-free control by Vededinglon' 


Type RD Thermostatic Expansion Valve 


FOR FREON 12 AND FREON 22 


%* Self-contained—no capillary or phial 
* Definitely non-reversing under all conditions 
* Can be used on low capacity plants without ‘hammer 


* Limit-charged, giving overload protection to 
motor on starting 


* Self-equalising 














CONDENSER 











UQUID 
RECEIVE 











Typical Vapour Compression Refrigeration Circuit 
incorporating Teddington Type RD Expansion Valve 


TEDDINGTON REFRIGERATION CONTROLS LIMITED 


SUNBURY-ON-THAMES - MIDDLESEX SUNBURY-ON-THAMES 456 
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By Appointment to 
Her Majesty The Queen, ; 
Manufacturers of 


(rompton ‘CLENE-LITE’ 


TOTALLY-ENCLOSED LIGHTING FITTINGS 





Crompton ‘Clene-lite’ fittings 
give effective lighting in all 
kinds of difficult situations 


whether at home or abroad. 


Suspension to suit site conditions. 





*‘Clene-lite’' low temperature fittings start quickly and reliably at tempera- 
f » C iD tures down to —35°F and give particularly good light output. at such low 


temperatures. 


CHEMICAL WORKS Complete enclosure protects all gear and lamp metalwork from attack by 
corrosive atmospheres. 
‘Clene-lite’ meets all safety requirements and withstands hose cleaning. 
aot Absence of ledges and crevices avoids collection of dust or bacteria. 


For the same reasons ‘Clene-lite’ fittings are widely used in abattoirs, swimming pools, 
chemical laboratories, dye houses. 


...in fact in almost any location where ordinary fittings will not do 


we 
i For full details and prices write to: (rompton Da rkinson 


LiMtTED 
CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 
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SfARL-6USR Glycol Defrost heavy duty product coolers 
capable of maintaining cold store temperatures down to 
minus 25°F. Floor mounted. Fitted with aerofoil fans. De- 
signed for free air discharge or for use with air ducts. 
Suitable for a 400/440v. 3ph. 50c. supply. 


ANY LIMITED - FAREHAM AND LONDON 
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THE NEW 
SOUTHAMPTON 
COLD STORE 





Destroyed by the Luftwaffe, and 
rebuilt, with insulation by 


Taylots of Mitcham 


New Cold Stores for International 
Cold Storage & Ice Co. Ltd., to the 
order of British Transport Commission, 
in co-operation with 

Messrs. L. Sterne & Co. Ltd. and 

Sir Robert MacAlpine & Co. Ltd. 


The most modern 
store in the U.K. 


W. A. TAYLOR cimitep 


Head Office: PITCAIRN ROAD, MITCHAM 
SURREY, ENGLAND 
’Phone MiTcham 616! (5 lines) 
Works : CRUSOE ROAD and 
SWAINS ROAD, MITCHAM 


African Subsidiaries: Overseas Insulations (Pty.) Ltd., 





Johannesburg. 
Photographs by permission of The British Transport Commission Overseas Insulations (Rhodesia) Ltd., 
and Messrs. L. Sterne & Co. Ltd. Bulawayo, S. Rhodesia. 
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Wty, 


> HRYSLER 


Pd AIRTEMP 





> 
> 


COMPRESSOR UNITS 





Especially designed for commercial and industrial application 
with capacities of 10- 125 H.P. for use with Freon. Compressors 
incorporate these exclusive features, capacity regulator and 
starting unloader, forced feed lubrication, dynamically balanced 
crankshaft, oil separation, refrigerant seal, large area non- 
flexing valves, gear type pressure oil pump. 


PACKAGED LIQUID GHILLERS 





Airtemp Packaged Liquid Chillers in multiple range through 
35 H.P. to 100 H.P. Compact, purpose-made packaged unit, 
single and dual systems, delivered in one piece ready for com- 
missioning. Refrigerant 22 or 12. 


TO 

Chrysler Airtemp Limited 
Mortlake Road, 

Kew Gardens, 

Richmond, Surrey. 


1488/MR/11 


CHRYSLER AIRTEMP LTD., 
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REFRIGERATION and 
AIR GONDITIONING EQUIPMENT 


FOR 





MORTLAKE ROAD, KEW GARDENS, 


EVERY NEED 


CONDENSING UNITS 





With capacities from 10 to 125 H.P. these Airtemp Condensing 
Units lightweight and economical to operate incorporating 
direct drive with forced feed lubrication and automatic capacity 
reduction. 


5.W. SERIES LIQUID CHILLERS 





Airtemp Packaged Liquid Chiller 

through range 7) to 45 H.P. Compact, high capacity serviceable 
sealed radial type compressor. Direct expansion chiller using 
advanced innerfin tubing design for greater heat transfer. 


Fill in this coupon for details of : 


Room Air Conditioning Units 
Packaged Air Conditioning Units 


Refrigeration Equipment (Please tick) 


NAME i 
COMPANY 


ADDRESS 


RICHMOND, SURREY. Prospect 3456 (12 lines) 
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KINGSNORTH 
Vapour Seal No. 25 
























St 2 

* Reduces vapour transmission 

Me x . 

* Protects insulation 

oh » 

* Increases thermal efficiency 
Specially developed by Berry Wiggins 
after long research into the problems of 

cadence providing an efficient impermeable vapour 

VAPOUR SEAL seal. Kingsnorth No. 25 increases thermal 

EXTERIOR efficiency and minimises deterioration from 
ieee | INSULANT condensation and freezing. In one year in 


“1 
fort: 
ar 
aaa 
ae 


this country approximately 33 gallons of 
vapour will penetrate a chamber 25 ft. x 


J Y) — 
Toad 
eevee" 
wenvere.¥ 
tes 




















aS 40 ft. x 15 ft., operating at 5° F. By sealing 
OUTSIDE |. RUBS : , 
ATMOSPHERE Bese with Kingsnorth Vapour Seal No. 25 pene- 
HIGH Sas tration can be reduced to approximately 
Vapqun PORTS: } of a gallon. 
PRESSURE Sai: 
BSE INSIDE SEND FOR THE FREE COMPREHENSIVE 
DISH STOR 
Ge ‘TO | REFERENCE MANUAL BY BERRY WIGGINS 
sh ake BY] VAPOUR 
te PRESSURE Contains information, specifications 
apa tase and covering capacity tables on 
oe ite Bitumen Vapour Seals, Adhesives, 
BSE Waterproofing and Gas Sealing 
WATER aah Ste Coatings for use in low temperature 
VAPOUR wis BS insulation. Indispensable to those 
» BPs concerned with the building and 
nae ESBS maintenance of cold stores. 
, Pe 
— nae iS 
. BERRY WIGGINS & CO. LTD. 








BREAMS BUILDINGS, FETTER LANE, LONDON E.C.4 $ 
TELEPHONE: CHANCERY 4499 (20 LINES) 
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Th 
less 
than 


ALLY 
Square 


feet 


FLOOR SPACE AND MAINTENANCE COSTS 
are down to new minimums by using 
the UDEC/Howden vibrationless oil- 
free rotary compressor. 
The layout of this compressor set at 
the Great Yarmouth factory of Birds 
Eye Foods Ltd., shows how little 
space the rotary compressor needs. 
Here it works as a booster, at 8:1 
compression ratio using ammonia, 
producing low temperature air blast 
for a quick freezing tunnel. 
The UDEC/Howden rotary compressor 
is suitable for any refrigeration duty 
in industrial installations. 

Photograph by courtesy of Birds Eye Foods Ltd. 


UDENGINEERING Go LTD 


refrigeration engineers 

ABBEY WORKS PARK ROYAL LONDON N.W.10 

Teephone: ELGar 658! Telex: 21583 Telegrams: UDEC, LONDON, TELEX 
Cables: UDEC, LONDON, N.W.10 
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Uil-Free Refrigeration Compressors 
for Ammonia and Freon 


By the new SULZER refrigerating compressor with labyrinth piston and gland. 


The illustration shows No. 2 in the series- 
1 Compressor Type K105-2A and 1 Type K90-2A at an ice cream factory. 
a capacity 2,800,000 BTU/hr. 


SPECIAL FEATURES ofthe new Sulzer refrigerating compressor 
t co R AL, fe; 


em atialaliale 
nce costs 


changer efficiency 


tt Be gland 0,000-4,000,000 BTU/hr. 


. tures down to 160 F 
eat e arekaleL: t 1g 


7. = | 


SULZER BROS. (LONDON) LTD., 


4 R if r Cn A r 7 
3 Be } Oquare, | VV Te 
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insulation problem 


think Rocksil—Want it resilient, fiexible, light and inexpensive? Think Rocksil. 
More and more of today’s cookers and refrigerators are being fitted with Rocksil 


insulation. We have full technical data ready for you. Just ask us. 


Rocksil 


ROCK WOOL INSULATION 


Capt 


Cape Insulation & Asbestos Products Ltd. (a Subsidiary of The Cape Asbestos Co. Ltd.) 114 & 116 Park Street, London, W.1, GRO 6022 


TA 5108 
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y 


ams supply the needs of 
igerated 

and transport, from 
caterers, 
ilers and the largest 
lucers of frozen foods. 


nsulation 


of the finest 
nanship, using latest 
erials and techniques. 
its are of industrial 
ty in design and 


ruction, low in first cost 


ynomical in operation. 





‘Cater-0’ Cabinets Vertical storage units pro- 
viding bulk storage of frozen foods at 0°F, for 
retailers and catering establishments. Standard 
sizes: 16, 25 and 50 cu. ft—12 months’ warranty. 


Sectional Cold Stores ‘“‘Walk-in’’ coolers and 
freezers from 100 to 5,000 cu. ft. capacity, providing 
storage from 40°F. to -20°F. Hermetic or open type 


air- or water-cooled condensing units, according 
to size. 


te WILLIAMS 


WILLIAMS ENGINEERING COMPANY LIMITED, THETFORD, NORFOLK. 
London Office: Disraeli Road, Willesden, N.W.i0. 


November 196! 


industrial Co!d Steres Unique form of construction 
developed by Williams includes extensive factory 
fabrication and permits rapid erection on site. All 
sizes of cold stores with capacities from 50,000 to 
1,000,000 cu. ft. Most modern insulating techniques 
with highly efficient vapour sealing, producing a 
permanent, durable and aesthetic building. 


Refrigerated Transport, insulated Containers A!) 
forms of refrigerated or insulated vehicles, sup- 
plied to specification; insulated and refrigerated 
road, rail and marine containers. 


TELEPHONE: THETFORD 3381 
Telephone: ELGar 4225 


TA6219 
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hands... 





that make we 
the E equipment 


Refrigerated Display Counters, Frozen Food Cabinets, 
Ice Cream Conservators, Home- and Farm Freezers 








INVITATION 


Inquiries are invited from 
reliable firms in areas, 
where we are not yet 
sufficiently represented. 











Reliable hands, clever hands, nimble hands, 
strong hands, safe hands — and the minds behind 
them — create these reliable, cleverly constructed, 


strong and safe products that carry the Levin 
trade mark L. 


Shop Refrigeration Equipment from LEVIN, 


SWEDEN — leading in Europe — is now also 
showing the way in the U.K. Distributors and 
shop-owners have welcomed the perfection of 


Swedish workmanship, design and construction. 
A score of LEVIN dealers all over Great Britain 
are already promoting this advanced range, giving 
full facilities for installation and after-sales service. 
The sales force is supported by continuous national 
advertising and participation in trade exhibitions. 
The sales of L equipment is rapidly increasing. 
Look for the oviginal LEVIN model with the 
engraved LEVIN name. 


LEVIN 


Head Office: 

(AB) K. J. Levin, Malmé 1, 
Sweden 

Cables: Levinautomat, Malmé 
Teleprinter: 3384, Levin 
Malmoe 
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ina five day week ! 


-WITH DOUGLAS 


William Douglas are producing quick freezing plant 
with capacities of 2,000 upwards chickens per 


day. 





The Douglas system produces a bird of the best 
possible quality and colour. It is specially designed 


ble) ted mAbs 


to fit readily into the production line. It is adaptable 
to any layout and can be arranged to take care of 
expanding output as production grows. 


If you want to know more about the Douglas quick 
freeze system, (and Douglas dry rendering plant 
which converts waste, including feathers, to poultry 
feeding stuffs), write to: 


WILLIAM DOUGLAS & SONS (ENGINEER NG) LTD 


Incorporating Alfred Porter & Co. Ltd. 


Brewhouse Street, Putney, London, 8.W.15. Telephone: PUTney 9221 
A member of the Baker Perkins Group : 
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These two leaflets provide you with data 

on STILAG for pipe insulation over a 
temperature range —400°F to + 1500°F and 
STILCLAD sections for the general heating 

range up to 500°F. They provide you with 

all the information required for your specification. 


May we send you copies? 


Regd. Trade Mark 


STILLITE PRODUCTS LTD. 


15 Whitehall, London, S.W.1. Tel. WHitehali 0922/7 
A member of the TURNER & NEWALL GROUP 
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To: Stillite Products Ltd., 15 Whitehall, London, S.W.1 


Please send Pipe Insulation Data Nos. 7 and 15 


Just attach this coupon to your letterheading 
Modern Refrigeration 


Pass cum un Gu GD GED GHD GD GUD GED GED GD GED GD caD GD GD oe oe Ow ow OD 
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HEAT BARRIER  rovavs concer 


OF COLD STORE OPERATION 


The “Heat Barrier” is an air curtain unit 

of revolutionary design. 

When the coldroom door is opened, powerful 
fans provide a carefully regulated screen of air 
which forms an effective barrier to ambient 
air currents. The door may be left open for 
long periods with negligible rise of 

coldroom temperature, providing unobstructed 


entry for personnel. 


POLYURETHANE CURTAINS 


This important new development provides an alternative to rubber doors, 
offering unique advantages at low cost. 


Remain pliable at cold store temperatures. 
Use of transluscent material reduces the danger of accidents. 
Nylon reinforcement for long service. 


Special type of strip curtains available for refrigerated vehicles. 








SEND YOUR ENQUIRIES TO: SPECIALISTS IN 
THERMOSCREENS LIMITED COLD STORE 


420/422 WARE ROAD, HERTFORD 
Telephone No.: HERTFORD 4486 ENTRY PROBLEMS 
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erie. Bi | Secu, 


=the most modern 
Refrigerated Display Counter 
on the market! 


Styled with a flair, 

constructed with typical 

Secura thoroughness and 

eye-for-detail, this 

HY-LINE Counter makes 

the most of every inch of 

display space. Show 

more, SELL MORE with For full details and specifications write for illustrated leaflet to : 


a HY-LINE Refri ted 

suerte  SEECYRA LIMITED 
Head Office : WILLOW HOLME, CARLISLE Tel. : 2128! (5 lines) 
Southern Branch : GOSWELL PLACE, WINDSOR Tel. : 1247 
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Marston Evaporator Units 
























Light alloy roll-welded evaporator units offer 
many advantages: superior performance, 
light weight, attractive appearance, flexibility 
of design, competitive prices. A production 
line specially equipped for the fabrication 
of these units is operated by Marstons, 
specialists in heat transfer for sixty years. 
Why not discuss your design and production 
problems with them? 


ict) 





Marston Excelsior Ltd., 

a subsidiary of Imperial Chemical Industries Ltd. 
Armley Road, Leeds 12. 

Telephone: Leeds 63-7351 MAR. 292 
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Goodlass Wall & Co Ltd 
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control for a puppet is a matter of life and death, even at Christmas parties. The mere 
f a string can make him a lifeless heap. No such risks with Ranco—the most reliable 


ols you're likely to come across. Yet, to assemble them, we manipulate tiny parts with a 
terity equal to that of the finest puppeteer. Every Ranco control is specially engineered for 
articular job it’s going to do. That goes for those refrigerator thermostats and relays of ours 


solenoid valves, reversing valves, car heater controls ...as well as our motors for 


ally sealed refrigerator compressors. And with Ranco, you know you'll get perfect 


\eTi 


mance under all service conditions. 


rT 


For full information about Ranco products, write to RANCO TECHNICAL SALES DEPT 
54 CHEAM COMMON ROAD - WORCESTER PARK - SURREY - Telephone: Derwent 7785 


Zanco — the biggest name tn Simat{ Controls 
MODERN REFRIGERATION 
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Golder 


than 2 


schoolmaster’s 
eye 


Among the cold things in this world is the look that reduces a small boy to a much smaller boy. (Remember ?) But 
even colder is Sterne Refrigeration. There are Sterne units to cover all degrees of coldness, and whichever one is 
right for you, Sterne will have it. Advice on installation?—Sterne will provide it. A first-class maintenance service? 
—it's a Sterne speciality. Anything you need to know, anything you want done about refrigeration, ask Sterne; it's 
been their business for 80 years and more. 


STERNE REFRIGERATION 


L. STERNE & GO. LTD., THE CROWN IRON WORKS, NORTH WOODSIDE ROAD, GLASGOW, N.W. DOUGLAS 6461 
Sales Offices: 
LONDON Rodney 6300, DERBY Derby 45604, BRISTOL Bristo! 24038, CARDIFF Cardiff 26408, HULL Hui! 3/198, LEEDS Leeds 73/3/, LIVERPOOL Royo! (28/, NEWCASTLE 66/1048 
ABERDEEN Aberdeen 249/14, AYR Ayr 66094, GLASGOW Halfway 324/, INVERNESS Drumchardine 245, PERTH Perth 62805, BELFAST Belfast 592//, DUBLIN Dublin 7131/6 
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temperatures 





Whenever low temperature insulation is concerned, Newalls 
are the people to look to. They have a background of over 
50 years experience in all kinds of contracts—in cold stores, 
in cargo and passenger ships, in breweries and creameries 
— in fact wherever there are refrigerated spaces. 

Newalls supply and apply low-temperature insulation materials 
and their service is available through each of eight depots 
situated throughout the United Kingdom. When the 
specification calls for a first class job, call in Newalls. 


iN OVW al |S LOW-TEMPERATURE INSULATION 





NEWALLS INSULATION CO. LTD. Head Office : WASHINGTON, CO. DURHAM. 
A member of the TURNER & NEWALL GROUP 


Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, 
BELFAST, DUBLIN, BRISTOL and CARDIFF. Agents and Vendors in most markets atrenl, 
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5 SQUARELINE 
retrigerators 


The Lec EATON 237" 


41 GNS. 
including Purchase Tax 
and Service Fee 


The Lec PORTMAN "2°" 
408... 


and Service Fee 


The Lec GROSVENOR 


The Lec F-66 FREEZER 


SEND FOR DETAILS AND PRICES 


The Lec BELGRAVE 3" 


The Lee GROSVENOR Model | SEND FOR DETAILS AND PRICES 
ENQUIRIES INVITED 


Lec REFRIGERATION (B) 


Factory: Bognor Regis, Sussex. Phone: 2201. Telex: 8687. 
London Showroom: 217 Regent Street, London, W.1. Phone: Regent 6607. 
Northern Depot : la Gould Street, Oldham. Phone : Oldham bain 9001. 






































Become an authorised 
Lec DEALER and cash in 
on these fast selling lines— 
SEND FOR FULL DETAILS 
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TEs COOLWAY 


Moulded, Jointless Fibre Glass 














Series No. 2 


OPEN 
REFRIGERATED 
FISH DISPLAY 


OVERALL SIZES: 8 ft. 0 in. x 6 ft. O in.; 7 ft. O in. 
x 5 ft. 0 in.; 6 ft. 0 in. x 4 ft. O in. High polished 
glass risers in chrome plated pillar supports. 
Supplied as extra—tubular supporting legs, finished 
either galvanised or chrome plated. 

Hygienic, resistant to acid, jointless. 
ALL MODELS—available in four colours: White, 


q Cream, Blue, Green. Colours are permanent and 
; \ ~ extend right through the material. 
Sy : % Non-refrigerated displays can be supplied. 
Pas 3 











Series No. 3 


UNIVERSAL 
REFRIGERATED 
FOOD DISPLAY 










DIMENSIONS: 4 ft. 0 in. x 2 ft. 0 in.; 5 ft. 0. in. x / , 
2 ft. 3 in.; 6 ft. 0 in. x 2 ft. 6 in. VALIANT 

CAN BE USED FOR WIDE CHOICE OF DISPLAY ee 
Bottle Tray; Salad Tray; Fish and Cooked Meats; PATENTS one PENDING 
Fresh Meats EnouRaANce 
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Series No. 4 


REFRIGERATED 
DISPLAY COUNTERS 






Dimensions length width width height 
5’ af. yr et 
6 or. sf: eX 
us i ai Tt: - 2 
8’ 2 e¥. a 


REFRIGERATED OR DRY STORAGE UNDER DISPLAY. Back 
Shelf in Post Formed Formica. Jointless Construction Permits 


Easy Cleaning 
ee terete ; 


Series No. 5 TOTS ia, 


REFRIGERATED COUNTER TOP 


(With or without Fin or Base Coils) 


Dimensions length width width height 
5’ Ys wl ' ev V 45” 
6’ - < Bs V 43° 
i a us BB. V 44” 
8’ y 7” x Vv 44” 


IDEAL FOR DELICATESSEN DISPLAY IN SHOP WINDOW 
OR AS COUNTER TOP DISPLAY. (Plastic Grids or Trays 
can be supplied with all models if required.) 


NORMA N WA Y INSULATING CONTRACTORS 


26 COTTAGE LANE, SOUTHSEA, HANTS Portsmouth 23351-2 
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Kor your First three volumes of 


a new series of 


Bookshelf Refrigeration Manuals 


(OMAHWON-SENSE 
TALAS @N 


LOMMEBRLIAL 
REP RIGBRATION 





Edueational Course 


A Book of instruction on The Engineering, Physics and Biology of Refrigeration 

Heat and its Measurement - Heat Laws * Vapour Compression + Further Aspects of Power Computation 

Compound and Booster Compressors * Evaporation Equipment and Heat Transference ° Insulation 
Specifying Plant Duties - Some Further Points on Plant Design I 5 

The Care of Foodstuffs. Ss 


Common-sense Talks on Commercial Refrigeration 


Preamble . Heat Transfer and Insulation - Load Calculations and “ Rule of Thumb” + Refrigerants 
Compressors—Capacities and Horsepower + Evaporators * Condensers * Expansion Valves 

Heat Exchangers - Moisture and its Problems - Moisture Removal in the Workshop | 5 
Brine and its Uses + Ice-Making * Service and Servicemen 8s 


Refrigeration Controls 


The Basic Requirements of all Instruments * Fundamental Problems of Prime Mover, Transmission 
and Metering Sections of Controls > Pressure Operated Types: Constant Pressure Expansion Valves 
Bleed Constant Pressure Valves - Water Valves * Suction Pressure and Evaporator 
Pressure Regulators * Servo or Main Valves + Electromagnetic or Solenoid Valves and the 

Pressure Switch * Thermostatic Controls * Thermostatic Expansion Valves 15 
Special Features of Certain Thermostatic Expansion Valves Ss 


; REFRIGERATION PRESS LIMITED 
Available Sr om Maclaren House, !3! Great Suffolk Street 


The Book Department London, S.E.| 
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aa 
PORTUGEL «. o. Scak ues 


Reod the 


“Boletim da Junta Nacional da Cortica’ 


and know what goes on In cork markets 





To obtain a sample number, write to 


JUNTA NACIONAL DA CORTICA 
Rae Filipe Felque, 10-3 « Lisboa - Portugal 
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Have YOU Booked Space 
inthe 1962 
REFRIGERATION 
HANDBOOK ? 


% This publication is now being prepared and offers advertisers several 
advantages over its well-known predecessor. 


% The Refrigeration Handbook will be published to coincide with the open- 
ing of The International Refrigeration Fair at Olympia, which means that 
copies, appearing at the end of March, 1962, will make an immediate impact 
on overseas buyers. 


% Time is short. If you have received the Handbook leaflet and are still 
holding it, please return it to us, duly completed, without delay. If you have 
not received details of this volume, please fill in your name and address below 
and post to “ Refrigeration Handbook,” Maclaren House, 131, Great Suffolk 
Street, London, S.E.1. 


PLEASE SEND ME PARTICULARS OF THE 
1962 REFRIGERATION HANDBOOK. is a cide Nieshashaiiensseshners 
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ADVERTISEMENTS 


Prepayment of Classified advertisements is requested 

Replies to Box No. advertisements to be addressed to 

Box No.——, MODERN REFRIGERATION, Maclaren 
House, 131 Great Suffolk Street, London, S.E.1. 





Owing to the ever increasing production 
costs, the publishers of MODERN REFRIGERA- 
TION regret that they are compelled to make a 
slight imerease in their charges for Classified 
Advertisements. As from the November issue 
all headings will be 9d. per word; Minimum 
15/-. 

















SITUATIONS VACANT 
9d. per word. Minimum 15/-. Box 2/- extra. 


EFRIGERATION ENGINEER AND FITTER, con- 

versant with ice cream processing and freezing plant, 
used to plant reconditioning. Wages {18 per week 
offered to right man. London area, Apply Box 361. 


JACANCY for qualified and experienced service 
’ engineer for commercial refrigeration in the East 
Midlands A well appointed flat is available, suitable 
for married couple, without children, Write to Fred 
Hawkes (Refrigeration) Ltd., Polar Works, Park Road, 
Rushden, Northants. 176 


b * fa ANCY for a _ qualified, experienced service 
engineer in the East Midlands, with progressive 
firm. A well appointed modern house is available for 
the successful applicant. 42-hour week plus overtime. 
Write to Fred Hawkes (Refrigeration) Ltd., 3/5 Park 
Road, Rushden, Northants. 218 


) EFRIGERATION ENGINEER required in Wigan 
Varea by Frigidaire Distributors. Flat accommodation 





availab ilso clerical employment for wife on premis:s, 
if suitable. Applications to ]. A. Tavlor (Refrigeration) 
Ltd. Cornwall Place, Marton, Blackpool. O12 
2 ' 
SENIOR 
REQUIRED 


EXPERIENCED MEN FOR PLANT 
LAYOUT ETC. ALL TYPES INDUSTRIAL 
AND COMMERCIAL REFRIGERATION 
EQUIPMENT 
PENSION SCHEME GOOD WORKING 
CONDITIONS, CANTEEN 
Write or Phone (GLA 5411)—Reference G.L.C 
YORK SHIPLEY LTD. 

N. CIRCULAR ROAD, N.W.2 


o16 





AIR Conditioning and Refrigeration Engineer able to 
4A supervise installation, service and repairs of all types 
domestic plants required by rapidly expanding firm in 
Qatar. Interested candidates, age limit 35 years, prefer- 
ably unmarried, should hold diploma and/or degree in 
this field. Three-year contract, excellent salary depend- 
ing on experience, free furnished accommodation, includ- 
ing light and water, air passage, medical attention, trans 
port provided. Leave one month for each year of service. 
In first instance apply, giving full details and past ex 
perience, supported by copies of testimonials and photo 
graph, by air mail to: General Manager, P.O. Box No 
76, Doha, Qatar, Arabian Gulf. 009 


} EFRIGERATION Service and Installation Engineer 
required for Bristol area. Good all round experience 
on commercial applications up to 10 h.p. Freon. Good 
rate of pay. Application in writing giving full details to 
Service Manager, Gardiner Refrigeration (Bristol) Ltd., 
G.P.O. Box 140, Broad Plain, Bristol, 2. 008 


7) \PERIENCED Refrigeration Engineer required to 

4 take responsibility for service and commissioning in 
the North of England. We are seeking a man with wide 
experience in the industry, able to work on own initia- 
tive. The chosen applicant will be required to spend a 
period of time initially in Hereford for special training: 
transport will be provided. Denco Miller Ltd., Holmer 
Road, Hereford. 007 


jy, ULLY experienced Service Engineer for Commercial 
and Domestic refrigeration plant in Taunton and 
Somerset area. Top rates, overtime and commission paid. 
{2 hour week. Apply, in confidence, giving details of 
past experience to Somerset Refrigeration Co. Ltd., 
15 Station Road, Taunton. 006 











REFRIGERATION 
HADEN 


require 
A really first-class 
Refrigeration Engineer 
to 
Organise and lead a small but highly-specialised department 
concerned with the design. installation, and commi‘sonime 
of Refrigeration as applied to Air-Conditioning 

Candidates should: 

Preferably be honours graduates in one of the 

Mechanical Sciences 

Be members of a senior professional institution 

Have had at least 10 years’ comprehensive 

experience in a Refrigeration Company dealing with 

Air-Conditioning. 

Have interests which lie in the technical, rather than 

the sales, axpect of this work 
The appointment will be based on the Company's Head 
Office in London, but will involve some travelling both with- 
in the U.K. and overseas. The man appointed will be res- 

ponsible directly to the Technical Director. 
Salary will be tully commensurate with the responsibility of 
the appointment and will be progressive in direct proportion 
to the increasing value of the department's contribution 
towards the Company's expanding interests in this field. 
Applications, in confidence, should be addressed to: 
THE PERSONNEL OFFICER, 


G. N. HADEN & SONS LIMITED 
P.O. BOX NO. 14, 7/12 TAVISTOCK SQUARE, 
LONDON, W.C.1. sa 
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SERVIGE ENGINEERS 


required 
PAY £15 p.w. (5 day week) 
PLUS COMMISSIONS 


PLUS NON-CONTRIBUTORY 
PENSION SCHEME 


PLUS OVERTIME at OVERTIME RATES 
Applications to: 


THE SERVICE MANAGER, 
TREMBATH & CO. LTD., 
PURLEY WAY, CROYDON, SURREY. 





FRIGIDAIRE DISTRIBUTORS 


002 











4) 8PANDING Manufacturers of Refrigerating Equip 


4 ment require additional Service Engineers. Staff 
ppointments with staff salary and overtime paid. Possi 
bilities of promotion in the near future. Ring Epsom 
5771 é 023 
fPYHE Northern Ireland Frigidaire Distributors require 


- the services of a Sales Application Engineer. It is 
lesirable that applicants should have at least three years’ 
experience in this field, although others with the neces- 
qualifications will be considered. All replies, which 

will be treated in strictest confidence, pie 6 give full 
details and an indication of salary expected. Initial inter 
views will be arranged convenient to applicants home. 
Apply in writing to Managing Director, J. Norman Ful- 
ton Ltd., 3 Bedford Street, Belfast. 020 


WIERVICE MANAGER. A vacancy will shortly occur 
\ with a leading London distributor. We are looking for 
an experienced engineer who can manage staff and ad- 
ministration. A good salary is envisaged. Write, giving 
mplete details, in strictest confidence, to Box 018. 


ROTHAMSTED EXPERIMENTAL STATION 
HARPENDEN, HERTS 


EFRIGERATION ENGINEER for maintenance of 
slaboratory refrigerators, constant temperature rooms 
and plant growth rooms Commencing salary {568-£717 
according to age and experience, rising to £884 Super- 
annuation. Apply in writing to the Secretary giving full 
particulars, O10 








SITUATIONS WANTED 
9d, per word. Minimum 15/-. Box 2/- extra. 


j\ X-GOVERNMENT Cold Store manager (5,000 cu.ft.) 

seeks administrative position at home or abroad. Age 

40. Fully experienced all aspects Cold Store management. 
Reply Box 017. 


EFRKIGERATION/ AIR CONDITIONING Engineer, 

}34 years of age, single, 18 years’ experience of major 
projects at home and abroad, seeks active position, 
preferably on site abroad. Box o15. 


OMMERCIAL Refrigeration Sales Manager would 

J like to contact progressive distributor in south of 
England with view to appointment. Many years’ experi- 
ence in similar position. Details on application. Box ort. 


MMONIA REFRIGERATION COMPRESSORS and 
ZA accessories by Hall, Sterne or Lightfoot. Capacities 
10 tons and upwards, Offers to: —G. W. A. Jones, 66 
Bassett Road, London, W.10. LADbroke 1880. 025 








ARTICLES FOR SALE (Secondhand) 
9d. per word. Minimum 15/-. Box 2/- extra. 


EFRIGERATION Cabinets second-hand, between 
14 to 40 ct. The A.C.R.E. Company, 389 Green 
Lanes, London, N.4. MOU 0171/2. 1364 


EFRIGERATED Vehicles for disposa] complete with 
compressors, etc. For use as operative vehicles or 
static cold storage units. Box 356. 








Le 


Turn for help to the 


CLASSIFIED ADVERTISEMENTS SECTION 


iF YOU HAVE A BUSINESS 


PROBLEM 


YOU CAN BUY, SELL, HIRE, SEEK STAFF, OR MAKE PERSONAL 
ANNOUNCEMENTS THROUGH THEM 


Write or phone for details 
ot charges, etc, to— 


1116 





MACLAREN HOUSE, 131 GREAT SUFFOLK STREET, LONDON, S.E. 
Phone: HOP 5712 
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HREE 700 h.p., 


250 ton Low Temperature York 

Brine Chillers. One 150 ton Carrier Absorption 
Machine. Two to x 10 York Ammonia Compressors, 125 
h.p., 360 r.p.m. John F, Carson, A & Venango Streets, 
Philadelphia 34, PA., U.S.A. 024 


} b> Mould Cans 168 1 cwt. capacity, recently re- 
galvanised. Offers to Box 013. 


vss 3 H.P. Fr2 W/Cooled Condensing Unit with or 
without motor. Matrix Refrigeration Co., 54 Kilburn 
Park Road, N.W.6. oo1 


PPROXIMATELY 100 Domestic Second-hand Re- 
frigerators for sale—no reasonable offer refused— 
individual or bulk purchasers welcomed.—Telephone 
MOU 3111 for appointment to view. 005 


TEW refrigeration systems less motor compressors but 

LN otherwise complete, comprising of stainless steel 
evaporator 16 in. wide by 5 in. high by 12 in. deep, Fin- 
ned Condenser, Capillary Tube, Filter, 10 ft. of inter 
connecting pipework and unit base. Packed in crates of 
4 units, price only £6 per crate, cash with order, 
delivered Mainland U.K. Export enquiries invited. H 
Morris, 44 Howard Street, Connah’s Quay, Chester, U.K. 
022 








ARTICLES WANTED 
9d, per word. Minimum 15/-. Box 2/- extra. 


MMONIA REFRIGERATION COMPRESSORS and 
41. accessories by Hall, Sterne or Lightfoot. Capacities 
ro tons and upwards. Offers to:—G. W. A. JONES, 15 
Bassett Road, London, W.10. LAD broke 1880. 025 


\ JANTED: Quantity of second-hand forced draught 

evaporators for Freon, capacity 10,000-25,000 
B.T.U.’s per hour at 10°TD. Electric defrost essential. 
Please send price and particulars to: Box o14 








MISCELLANEOUS 
9d. per word. Minimum 15/-. Box 2/- extra. 


TERNE TECUMSEH SEALED SYSTEM 5/7 cubic 
ft. {11 11s. each. Wilde & Clayton (Refnger- 
ation Ltd.), 1 Hindsley Place, Forest Hill, S.E.23. Phone: 
FOR. 8851. 309 








SERVICE & REPAIRS 
9d, per word. Minimum 15/-. Box 2/- extra. 


S RVICE repairs and overhauls all types of equipment. 
Sealed Unit Mechanisms a speciality—Wilde & 
Clayton (Refrigeration) Ltd. Forest Hill 8851. 341 


} EPAIRS and general maintenance effected for the 
trade. Specialists in absorption and Sealed Unit 
Mechanisms. The A.C.R.E, Company, 389 Green Lanes, 
London. N.4. MOU 0171/2. 004 
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AGENCIES, REPRESENTATIVES ETC. 
9d. per word, Minimum 15/-. Box 2/- extra. 


ROVINCIAL distributor wishes to contact manufac- 

turer able to supply condensing units 1 to § h.p., 
with full technical backing. Details prior to meeting 
requested to Box o19. 


SWEDISH ROYAL REFRIGERATION 


Wt are proud to announce our appointment as main 
Distributors covering a large area of Southern 
England for this extensive range of Swedish Royal Re- 
frigeration. We can offer exclusive stockist terms to 
established Refrigeration People with first class Service 
facilities. Eddison Refrigeration Ltd., Beaconsfield 
Parade, Brighton. Tel.: 55600. O21 


— JNAL opportunity for a sales Supervisor 
or senior experienced Refrigeration Representative for 
the position of Sales Supervisor with Messrs. R. E. A. 
Bott (Wigmore Street) Ltd., Central London Distribu- 
tors for Frigidaire. Excellent basic salary; Commission, 
etc., 1961 car provided. Written applications only. In 
confidence to: —Sales Manager, 28 Wigmore Street, ie 

026 











PREMISES FOR SALE 
9d. per word. Minimum 15/-. Box 2/- extra. 


EEP FREEZE and Cold Store with Blast Tunnel 

also factory space—Company would like to contact 
firm requiring these facilities, Manchester District 
Details from Box 373. 








Cork and 


Pipe Covering 


Granulated and 
Re-Granulated 
Cork 


Contractors 








Alpine Insulations Ltd 


PINE WORKS, NEWTON ROAD 
CRAWLEY, SUSSEX 
Telephone: 26326-7-8 
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THE WINGET-DOLE 
TRUK-GEL 
COMBINES 
FORCED AIR CIRCULATION 
AND HOLDOVER 


A compact, light, yet robust Holdover Blower 
Unit for refrigerated transport that maintains 
uniform temperatures (+-34° to +-40°F) with 
the utmost reliability on both short and long 
hauls. The fan at the top of the unit draws air 
over the cold plates and circulates it throughout 
the body. Available in two types, CHO (complete 
holdover) for night pull-down operation, and 
PHO (partial holdover) for ‘over-the-road’ use, 
the Truk-Cel is exceptionally easy to install 
and comes in sizes to suit individual vehicle 
requirements. 














WINGET REFRIGERATION LTD., ROCHESTER, KENT 
Tel: Strood, Kent 78641 (8 lines) 
London Office: I-5 New Bond Street, W.I. 
Tel: HYDe Park 0721 (3 lines) 


Winget-Dole 


EXPANDED POLYSTYRENE 








TRUK-GEL e 


DTV 









SLAB and SECTION 





THE IDEAL INSULATION MATERIAL FOR REFRIGERATED VEHICLES 


Manufactured by 
THE BAXENDEN CHEMICAL COMPANY LIMITED 
CLIFTON HOUSE, 63-117 EUSTON ROAD, LONDON, N.W.! Telephone | EUSton 614 
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VU verseas 


The world-wide circulation of this, the 

original and oldest journal of the 

British Refrigeration Industry, carries 

“MODERN~ REFRIGERATION” by 

postal subscription into the following 
countries:— 


ALGERIA, ARGENTINA, AUSTRALIA, AUSTRIA, 
BELGIAN CONGO, BELGIUM, BOLIVIA, BRAZIL, 
BULGARIA, BURMA, CANADA, CEYLON, CHILE, 
CHINA, COLOMBIA, COSTA RICA, CUBA, CYPRUS, 
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EIRE, FALKLAND ISLANDS, FINLAND, FRANCE, 
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PERU, PHILIPPINES, POLAND, PORTUGAL, 
RHODESIA, ROUMANIA, SPAIN, STRAITS 
SETTLEMENTS, SWEDEN, SWITZERLAND, SYRIA, 
THAILAND, TURKEY, UNION OF SOUTH AFRICA, 
UNITED STATES, URUGUAY, U.8.8.R., 
VENEZUELA, WEST INDIES. 


“M.R.,” now in its 64th year of 
publication, has built up for its over- 
seas readers special subscription and 


sales agencies in all the above 
territories. 
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~ EQItOrlal 


A-C Vital for Hospitals 
Oldest Conditioned Building? 
Q-F.F. Stores Multiply 





@ After two years of uncertainty in the domestic refrig- 
erator market, a steadier tone developed towards the end 
of the 1961 selling season. Deliveries of British-made 
domestic refrigerators to the home market during August 
totalled 52,547. Although this is a decrease of 2-6 per 
cent. on the same month last year, when deliveries totalled 
53,930, there is a steady demand for domestic refrigerators 
at the present time. Total deliveries to the home market 
during the first eight months of this year were 695,224. 
Deliveries to overseas markets during August totalled 
7,458. This was a drop of 2-5 per cent. on August, 1960, 
when export deliveries totalled 7,649. 


@ Quick-frozen food statistics, usually quoted in terms 
of packets or pounds avoirdupois, always /ook impressive ; 
indeed, they are impressive, even when stated in tons 
(Imperial) ! It is estimated that the total U.K. sales of 
frozen foods to domestic consumers during 1961 will be 
over 600,000,000 packets, costing approximately 
£57,000,000. The amount sold to the catering industry is 
in addition to this and will be approximately £8,000,000, 
-compared with £6,000,000 in 1959. 


@ One reason for the steady expansion in the sales of 
“institutional” packs of frozen foods year by year 's 
attributable in some measure to the increasing shortage of 
catering staff. Very little preparation is required and, of 
course, the cooking time is much shorter. By using 
frozen foods the employer is able to manage with fewer 
catering staff. At the 1962 Hotel and Catering Exhibition 
(January 23 to February 1) a number of exhibitors will 
display frozen foods. and the above aspect will be stressed. 


@ The Harley Street specialist, Mr. Reginald Murley, is 
a good friend of the refrigeration and air-conditioning indus- 
tries in that he is a strong protagonist of the cooling art. 
Mr. Murley has said that he will defy the North-West 
Metropolitan Hospital Board and have refrigeration plant 
installed in the new operating theatre suite at St. Albans 
City Hospital. Mr. Murley says that because of the 
failure to install refrigeration plant patients are exposed 
to the risk of heat stroke, and surgeons and theatre staff 
quickly become fatigued. At his home at Radlett, Hert- 
fordshire, recently, Mr. Murley, who is also on the con- 
sultant staff of the Royal Northern Hospital, London, 
said : “* It is quite correct that the regional hospital board 
have threatened me with a court injunction to restrain me 
and my fellow surgeons from installing refrigeration plant 
in the new theatre suite at St. Albans. I have told them 
I plead guilty, and if they persist in making asses of them- 
selves my colleagues and I, backed by our patients, will 
fight with every means at our disposal. I regard this threat 
as impertinent and ludicrous.” Thecost of the refrigerated 
air-conditioning plant, says Mr. Murley, will be about 
£1,500 and he has already called in two firms to examine 
the operating theatre suite and give him estimates. 
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@ Talking of air-conditioning, it is believed that an 
installation made at The Wig and Pen Club, London, 
constitutes the oldest building in the world to be so fitted. 
Built in 1625, No. 230, Strand, which now houses the 
Wig and Pen Club, was the only one in the Strand to 
survive the Great Fire of London in 1666. Quite recently 
a self-contained Carlyle air-conditioning unit was installed 
in the ground-floor bar to provide cooling, humidity con- 
trol, filtration and ventilation. 


@ Are refrigeration men adept, we wonder, at tackling 
frozen water pipes at home ? The first cold snap in the 
air recently reminded us that the annual freeze is probably 
only just around the corner ; we also recalled how seldom 
is it realized that solid carbon dioxide is extremely useful 
in forming ice plugs in water pipes so that sections of pipe 
requiring repair or replacement can be isolated. This 
technique has now been applied to oil pipelines with great 
success. Normally a section of pipeline can be isolated 
by the use of valves, but when this is not convenient the 
**Drikold” method of freezing provides a valuable 
alternative means of isolation. By forming plugs of 
solidified oil in a pipeline, any length of pipe can easily 
be isolated and large-scale dislocation avoided. In this 
way the draining of long runs of pipe is made unnecessary, 
and air entrainment difficulties on refilling are greatly 
diminished. The reduction in mess and inconvenience is 
in itself a very considerable advantage. This method of 
freezing oil pipes was developed in this country by the 
staff at the Belvedere Power Station of the Central Elec- 
tricity Generating Board, South Thames Division. Its 
value was shown when the replacement of a cracked valve, 
which would normally be a major job, was carried out at 
relatively small cost and inconvenience. 


@ The American Society of Heating, Refrigerating and 
Air-conditioning Engineers (A.S.H.R.A.E.) announces the 
distribution of its 1961 ‘‘ Guide and Data Book.” The 
production of this book marks a milestone in the 65 years 
of publishing by A.S.H.R.A.E. and its predecessor 
societies. For the first time, two of the top technical 
reference books in the fields of heating, refrigeration, 
air-conditioning and ventilation are appearing under one 
cover. The Heating, Ventilating and Air-conditioning 
“* Guide,” published since 1922, and the Air-conditioning 
and Refrigerating “‘ Data Book,” which made its first 
appearance in 1932, have been consolidated into the new 
** Guide and Data Book.” Copies can be ordered from 
131, Great Suffolk Street. 


@ Very seldom is it our pleasure to wish a happy retire- 
ment to a woman executive in the refrigeration industry. 
This we now do to Miss Mildred Lomax. After nearly 44 
years’ service with the company, Miss Mildred Lomax, 
joint managing director of the “ J.D.” Insulating Co., of 
Liverpool, retired at the end of October. Mr. William S. 
Hancock, who has shared the responsibilities of managing 
director with Miss Lomax since 1955, will in future be the 
sole managing director of the company. Two new direc- 
tors have been appointed—Mr. Austin H. Williams, 
F.1.C.s., and Mr. Edward T. Cawsey. Miss Lomax joined 
the firm in 1918 as a clerk but soon took over the responsi- 
bility of cashier, a position she held for six years, until at 
the age of 23 years she was appointed company secretary. 
She was made a director of the company in 1950, initially 
retaining the position of secretary until appointed joint 
managing director in 1955. Mr. Hancock has been with 
the firm since 1920. Mr. Williams joined the company 
as a junior clerk 21 years ago while Mr. Cawsey has also 
been with the firm for a long time having joined in 1936 
as an office boy. 
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@ Cold stores either completed or in the course of con- 
struction during 1961 will give Birds Eye Foods Ltd. an 
increase of one-third of their previous depot storage 
capacity. When the last of the current projects is com- 
pleted in December, there will be gross storage space for 
more than 9,000 tons of quick-frozen food in the com- 
pany’s 45 regional depots. Additional storage space has 
become essential because of the company’s rapidly 
increasing sales. Last year the industry’s turnover was 
£46,000,000, and by the end of 1961 it will have increased 
to £57,000,000. Birds Eye have approximately two-thirds 
of this market. There are seven brand new stores built 
on sites previously occupied by stores whose capacity is 
too small. These are at Norwich, Dundee, Leith, Lincoln, 
Peterborough, Renfrew and Woking. The smaller stores 
which are being taken down will be used either at the 
factories or at further new depots which the company 
plans to build. In addition, a new store at Bodmin, with 
a capacity of 225 tons, will replace those of two depots, 
each with a storage space for 34 tons, at Falmouth and 
Plymouth. A new depot at Bromsgrove, with a 600-ton- 
capacity cold store just completed, will improve still 
further the company’s service in the Birmingham and the 
west midlands area. The Welshpool depot, capacity 185 
tons, replaces one in the same town. At Dronfield a 
major extension increases the storage to 400 tons, com- 
pared with the previous 100 tons. All of these stores 
employ mechanical handling facilities for loading and 
stacking of the cased product. 


@ A new service for firms who operate transport fleets 
is now being offered by a London management consultancy 
firm. Its two main aims are to improve efficiency by pro- 
viding more frequent and better timed deliveries or 
collections, and to reduce costs by arranging for fewer 
vehicles and men to provide the service. The service will 
normally cover such matters as the number, size and type 
of vehicles required for maximum efficiency ; the setting 
up of standards to cover loading, running and unloading ; 
the introduction of journey planning procedures to ensure 
the best utilization of vehicles and drivers ; the provision 
of a suitable basis of payment for drivers, which includes 
expense allowances and a bonus scheme based on perform- 
ance ; and improvement where necessary of the organiza- 
tion and control of vehicle maintenance. 


@ Each firm using the new service will be assigned an 
experienced management consultant who will be respons- 
ible for the introduction and subsequent “ nursing” of 
any changes made. A number of pilot schemes have 
already been carried out by the sponsors, one of which 
involved a 12-week assignment for a firm of confectioners 
and resulted in annual savings of £8,000. On another 
assignment, savings of £10,000 per annum were achieved 
for a firm making sanitary compounds which uses 
its own transport fleet to deliver parcels to wholesale 
warehouses and retail shops within a 150 mile radius of 
London. 





REFRIGERATION FAIR 


S a result of a long series of discussions, we are 
pleased to announce that it has at last proved possible 
to resolve the refrigeration exhibition problem. 

In the general interests of the industry, Technical Pro- 
ductions (London) Ltd. have agreed to postpone their 
Third International Refrigeration Exhibition at Earls 
Court until May, 1963, while the International Refrigera- 


tion Fair, sponsored by the British Refrigeration Associa- 
tion, will take place at Olympia from April 13 to 19, 1962, 
and subsequently every second year. 

Technical Productions (London) Ltd. will sponsor and 
organize refrigeration exhibitions in 1963 and alternate 
years thereafter. 





NEW LIGHTFOOT APPOINTMENT 


R. Godfrey Yem, A.M.1.M.E., M.INST. OF R., has been 
appointed to the board of directors of the Lightfoot 


Refrigeration Company. 


Starting his career in refrigeration as an engineering 


apprentice with William Douglas and Sons Limited, of 
Putney, he joined the Lightfoot organization 33 years ago 
at the time when they entered the commercial field of the 
industry with Britain’s first fully automatic refrigeration 
plant, marketed under the trade name “ Ellarcold.” 


Mr. Yem has spent the whole of his business life in 
refrigeration and in recent years, in his capacity as general 
manager of the company, he has directed and controlled 
the sales and contracts sections and has been responsible 
for many major projects. 
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Refrigeration and A-c Exports.— 
During September, 1961, air-condi- 
tioning and refrigerating machinery 
and fans (commercial and industrial 
sizes) to the value of £587,325 
weighing 759 tons was exported 
from the United Kingdom. Com- 
parable figures for September, 1960, 
were 1,147 tons, worth £819,649. 


Exports’ Analysis.—Of the 759 
tons of air-conditioning and refrig- 
erating plant worth £587,325 ex- 
ported by Great Britain in September 

quoted in the preceding para- 
graph—20 tons went to the Union 
of South Africa, 8 tons to India, 59 
tons to Australia, 23 tons to New 
Zealand, 24 tons to Canada, 128 tons 
to “other Commonwealth coun- 
tries.’ 47 tons to Eire, 11 tons to 
Sweden, 66 tons to Western Ger- 
many, 43 tons to the Netherlands, 
37 tons to Belgium, 52 tons to 
France, 5 tons to Italy and 236 tons 
to “other foreign countries.” 


Refrigeration Plant Classified.— 
Of the total exports of air-condition- 
ing and refrigeration machinery 
during September, commercial re- 
frigerating machinery accounted for 
57 tons worth £36,679, industrial 
plant and equipment for 247 tons 
worth £175,289, and refrigerating 
machinery, equipment and parts for 
199 tons worth £164,034. 

Exports of Small Refrigerators.— 
During September, 1961, 558 tons 
of complete refrigerators and domes- 
tic refrigeration equipment were 
sent overseas from Great Britain. 
These exports were worth £404,782. 
The 558 tons comprised 4 tons to the 
Union of South Africa, 10 tons to 
Rhodesia and Nyasaland, 20 tons 
to New Zealand, 20 tons to Canada, 
236 to “* other Commonwealth coun- 
tries and Eire,” 16 tons to Sweden, 
5 tons to Western Germany, 4 tons 
to Italy and 243 tons to “ other 
foreign countries.” 


New Defroster for Q.-F. Fish.— 
An entirely new electronic defrosting 
installation—the first of its kind in 
the world—which will send sea-fresh 
fish to caterers and housewives many 
miles inland, has been designed and 
built by the process heating division 
of Pye Ltd., Cambridge, and in- 
stalled at the Grimsby fish faetory 
of the Ross trawler-fishing and frozen 
food group. 
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MAC FISHERIES MOVE TO THE COUNTRY 
After a!most half a century in the City of London, the head offices of Mac 
Fisheries Limited are moving to the new development area of Brackneil in 
Berkshire. The company’s offices, at present located in Pudding Lane and 
Little Trinity Lane, will reopen early next year at Bracknell on a site which 
was formerly the garden of “ High Elms,” a house frequently visited by the 
poet, Shelley. 


After the annual 
general meeting 
of the 
Refrigeration 
.Servicemen’s 
Association held 
at the Danfoss 
Lecture Hail, 
Queensway, 
London, W.2, a 
talk was given 
by Dr. S. Forbes 
Pearson, of the 
Torry Research 
Station, on 

“ Freezing at 
Sea,” pictured 
here. 
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Thermo King refrigeration units, 
manufactured by Petters Ltd., at 
their Hamble factory, maintain a 
temperature of O° F. in this frozen 





PICTURE OF 
THE MONTH 


food trailer. It is one of a fleet of 
vehicles operated by Stie’s Termo- 
Transport of Oslo and is used for the 
transportation of fresh and frozen 
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produce throughout Scandinavia. 
The Thermo King units—an M20 
model on the tractor and a KLSO 
on the trailer—are specially designed 
for larger types of refrigerated 
vehicles. Both units are petrol- 
driven, with stand-by electric motors, 
and the KLS5O is designed for both 
heating and refrigeration. 

* * * 


Smithfield Refrigerator Co., Ltd., 
announce the appointment of two 
area sales managers, Mr. G. C. 
Edge of 4 Clough Meadow, Woodley, 
nr. Stockport, Cheshire, to operate 
north of Birmingham, and Mr. G. 
P. Wright of 22 Adelphi Crescent, 
Hayes, Middlesex, for the southern 
area. Both are fully experienced 
in the refrigeration industry, and will 
be available to give every assistance 
regarding the marketing of Smith- 
frige products, particularly super- 
market installations incorporating 
the Smithfrige-McCray self-service 
cases. 


This striking aerial photograph shows Birds Eye Foods Ltd.’s new cold store at South Denes, 
Great Yarmouth. The store was built and insulated by Smiths ‘nsulations Ltd. 











AUTOMOBILE 


AIR-CONDITIONING 


Latest Examples at the Motor Show 


T this year’s Motor Show at Earls Court, London, 
organized by the Society of Motor Manufacturers 
and Traders, there were more new designs of auto- 
mobile than at any previous event over the past 10 years. 

Of special interest to this journal was the acceptance of 
full air-conditioning as an integral part of one or two 
top-class motor cars. 

For some time now, Rolls-Royce Limited have been 
advertising the comfort and advantages of air-conditioning 
available on their models for home and overseas. The 
idea has been growing rapidly in the U.S.A. where some 
10 per cent. of all cars manufactured there are so equipped. 

Iwo systems are at present under examination by 
Smiths Motor Accessories Limited. In one scheme the 
whole car interior is air-conditioned and in the other 
cooled air is directed only at the occupants. Using 
British vehicles, both systems have been subjected to 
tests under simulated hot weather conditions, supple- 
mented by tests under actual operating conditions in 
the Tunisian desert where the ambient temperature in 
the summer is 115° F. 

The vehicles used were a Vauxhall Velox, which em- 
ployed a recirculated air system, and a Humber Super 
Snipe which drew fresh air from outside. In both instal- 
lations the refrigeration compressor was the special York 
210 automotive type, engine-mounted and driven by a 
pulley on the engine crankshaft through an Electrolock 
magnetic friction coupling. A fin-and tube condenser was 
mounted forward of the radiator. 


The York 
automotive 
compressor for 
Refrigerant-12. 
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With the full-car refrigeration, in ambients of 100° to 
115° F., and with a humidity of the order of 40 per cent., 
some 70 per cent. of the refrigeration capacity was available 
as useful refrigeration, the balance being absorbed in the 
condensation of moisture. This resulted in an average 
interior temperature some 12° F., below ambient when 
travelling at 40 m.p.h. under midday sun conditions. The 
discharge outlet temperature to achieve this was some 30° F. 
below ambient. With the spot cooling method some 10 
to 12 c.ft. per minute of cool air was directed towards the 
head and shoulders of each occupant at 15° F. below 
ambient. 


Equipment and Compressor Design 
The equipment for air-conditioning comprises con- 
denser, liquid receiver, evaporator, expansion valve, 
filter/drier and compressor. Installation of the com- 


. ponents depends on the size and make of vehicle and the 


system used, with the evaporator mounted either beneath 
the scuttle or in the luggage compartment. Distribution 
for the whole-car system is normally beneath the wind- 
screen or at the rear parcel shelf. With the spot cooling 
method distribution is at relatively high velocity through 
high level adjustable nozzles similar to the system used 
in passenger aircraft. 

An important factor with either system is the size and 
weight of the equipment which must be scaled down to a 
minimum without the sacrifice of performance or effi- 
ciency. Obviously the compressor is a vital working part 
of the system and considerable attention has been given 
to this to produce a reliable, lightweight unit, adaptable 
to various mounting positions. The York Division of 
Borg-Warner, U.S.A., who have produced a range of 
automotive compressors over the past few years, have now 
developed a model suitable for mounting either on the 
left or right side of the engine block. 

The York automotive compressor being supplied to 
the British automobile industry by York Shipley Limited, 
North Circular Road, London, N.W.2, weighs only 163 Ib., 
thus having little effect on engine balance. This light 
weight is made possible by employing durable aluminium 
alloys for the crankcase and many other components. 
Its overall measurements being only 5$ in. x 6j in. x 8 in. 
it occupies the minimum of space. Many advances made 
in its internal design features have greatly increased its 
capacity per lb. of compressor weight. 

In the same way that the installation of fresh air heating 
systems has enabled British car manufacturers to compete 
successfully with others in the North American and 
Scandinavian markets, the reverse conditions may well 
be applied to other important markets. As heating was 
once considered a luxury, it is not unlikely that air- 
conditioning will become a standard optional extra for 
most models, not only for overseas markets, but for home 
users, particularly those who are in the habit of taking 
their cars abroad. 
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B.M.C. CARS OFFER COOLING PLANT mic oaessuee ruenibee O66 

The Normalair air-conditioning system is being offered 
as the latest optional extra on the Austin 110 “ West- 
minster,” the Wolseley 6/110 and the Vanden Plas 





— COMDENSER 


 carncant twee 


” 


‘“* Princess *’ 3-litre Mk. 2, and certain examples were 
to be seen at The Motor Show. 


The system—which promotes maximum travel comfort 
in conditions of high ambient temperature and humidity 
by circulating cooled air within the vehicle—has been 
undergoing extended field trials in a 3-litre B.M.C. car 
in the United States, Some 10,000 miles have so far been 
covered over the general route New York—Philadelphia— 
Baltimore — New Orleans — Houston — Tucson — Los 
Angeles — Grand Canyon — Phoenix — Houston, under 
a very wide range of ambient temperature and humidity 
conditions. 


Even in extremes of temperature and humidity, the 
Normalair system has maintained comfortable interior 
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Exhibition model 
of the twin cylin- 
der reciprocating 
compressor used in 
the new Normalair 
car air-conditioning 
system. 





conditions. 
While it is not possible at the moment to give detailed 
trials results, performance generally to date has corres- 
ponded closely to that obtained in earlier ‘“* hot chamber ”’ 
tests, in which, for example, a 30° F reduction in interior 


Mechanical reliability has been excellent. 


temperature was obtained with an ambient temperature 
of 110° F and relative humidity of 40 per cent. A detailed 
report of the United States trials will be issued later. 


Using a liquid refrigerant, the Normalair system com- 
prises basically a belt-driven compressor (mounted on the 
forward left-hand side of the engine in the B.M.C. cars), 
a condenser (located in front of the radiator) and an 
evaporator pack (tucked unobtrusively away under the 
rear parcel shelf without encroaching in any way on 
luggage space). The single, 3-position control switch is 
conveniently located on the fascia. Adjustable outlets 
enable air distribution to be varied to suit individual 
passengers. System layout can easily be changed to suit 
the installational requirements of other vehicles. 


When the system is switched on, the solenoid is ener- 
gized and the clutch plate is drawn magnetically along the 
crankshaft to engage with the pulley which is being driven 
by the vehicle engine. The drive is then transmitted 
through the clutch to the compressor. Lubrication of 
the mechanical components of the compressor is provided 
by means of a cam-operated oil pump in the base of the 
compressor. 


The new system is manufactured by the industrial 
division of Normalair Ltd., Europe’s leading specialists 
in aircraft pressurization and air-conditioning (more 
than 70 aircraft types so far equipped) and a member of 
the Westland Group of Companies. 





KENWOOD HEADQUARTERS TO MOVE 
TO HAVANT 


HE Kenwood Group, which has expanded dramati- 

cally in the last 14 years as pioneers in modern 

domestic and commercial kitchen equipment, will 
move its headquarters from the original factory at Woking 
to a new plant at. Havant at the end of the year, for the 
company has outgrown the premises at Woking. 

Explaining the matter more fully, Mr. Kenneth Wood, 
founder and managing director of the company, last 
month, said : 

“ By moving to Havant we will be able to rationalize 
ind streamline our production and thus centralize our 
domestic appliance division in one location. This will 
give us greater efficiency and economy and will enable 
us to strengthen our expansion in world markets where 
exports are currently in excess of 30 per cent over last 
year. 


£600,000 Plant on 22-Acre Site 

in 1959 the company acquired a freehold site at Havant 
and subsequently a £600,000 factory was opened there 
earlier this year. Extensions to this new plant will be 
completed by December 31 to accommodate the move. 

“In this way,” says Mr. Wood, “the new Havant 
plant will absorb the current Woking operations, and at 
the same time will leave ample room for further develop- 
ment.” 

With the closing of the Woking factory there will, of 
course, be staff problems. Apart from executives and 
key personnel who will move with the company, wherever 
possible every encouragement will be given to employees 
who may wish to apply for positions which will arise 
at Havant. 

Inevitably, however, there will be staff who will wish to 
continue living in Woking, and who will consequently 
become redundant. 

In all relevant cases there will be special payments for 
past services with the company, and additional bonus 
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payments will be paid to those who remain with the firm 
to serve out their full notice. 
Commenting on these arrangements, which were 





Mr. Kenneth M. Wood. 


announced to all staff, Mr. Kenneth Wood said: 

““T am profoundly conscious of the effects of the move 
on individual people. Personally I am extremely sad to 
leave Woking, the birthplace of the group of companies 
that bears my name. 

“The one thing that is uppermost in my mind is my 
wish to ensure the rehabilitation of those employees who 
will not be coming with us to Havant. 

“Now, in moving to Havant, I am sure I can look 
forward to having the same happy staff relations and team 
spirit which has been so successfully built up at Woking.” 
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The International Heating, Ventilating and 
Air-Conditioning Exhibition was held at 
Olympia from September 26 to October 6. 
One of the outstanding American authorities 
on air distribution came to London for the 
event. He is Mr. Harold E. Straub, in charge 
of air distribution research for the Titus 
Manufacturing Corporation of lowa, previ- 
ously a lecturer at the University of Illinois. 
Mr. Straub has written books for the univer- 
sity and has presented a paper on air- 
cistribution for the American Society. 





H.E. V. A. G. 


Heating, Ventilating, Air-Conditioning 
and Refrigeration Products 
at Olympia 


The Airscrew Company 


An 18-in. diameter inlet centrifugal 
fan of completely new design, which 
forms part of a new range specially 
designed to meet the current demands 


of the heating and ventilating industry, 
was exhibited for the first time by 
the fan division of the Airscrew Com- 
pany & Jicwood Ltd., of Weybridge, 


Serviceable sealed condensing units 
74-15 h.p. water and air cooled ; 
Hermetic compressor condensing 
units 3-5 h.p. water and air cooled ; 
Air handling units—200 c.f.m.— 
32,000 c.f.m. ; 


Packaged air-conditioners, hermetic 
and serviceable sealed compressors 
air and water cooled 3-30 h.p. ; 


refrigeration applications 15-125 


3 
Hermetic and serviceable sealed 
compressors 3-15 h.p. 


Blackman 
Occupying one of the largest sites, 
and situated on the ground floor of the 
Empire Hall, Keith Blackman dis- 
played a very wide cross-section from 


Surrey, in a representative display at Packaged air-conditioners, radial the “ Tornado ” fan engineering equip- 
the Heating, Ventilating and Air- compressors, water and evapora- ment range of which the following 
Conditioning Exhibition. The com- tive condensers 25-75 h.p. ; items may be considered “ highlights.” 
pany also introduced a 27-in. dia- Radial type compressor sets for Being shown for the first time was the 


new “ Ax-Cent ” compound flow, bifur- 
cated fan which combines the advan- 
tages of both the basic axial and centri- 
fugal types (from which the name 
* Ax-Cent” is derived). This fan 
differs from the conventional axial in 
that the bifurcated duct or casing pro- 
vides a built-in motor compartment 
which protects the motor from the air 
or gases passing through the duct, and 
the fan has a venturi inlet to a shrouded 
compound flow impeller. Another 
* first-ever appearance” was that of 
the “ Heat Throw” unit heater with 
down flow airstream, a development of 
the diagonal flow type introduced 18 
months ago. Ideally suited to the 
economic space heating of factories, 
workships, public halls and ware- 
houses, the “Heat Throw” unit 
employs steam or hot water as the 
heating medium. 
Controls Co. of America 
(U.K.) Ltd. 

In addition to their range of AP gas 
and oil-float controls and accessories, 





meter standard axial flow fan, one of the 
range now extending to 36-in. diameter 
the popular selection previously avail- 
able from 12-in. to 24-in diameter. 


Chrysler Airtemp 


Ten main product ranges, now 
marketed in Britain by Chrysler 
Airtemp Limited, an associate company 
of Chrysler International S.A., were 
represented on the company’s stand 
at Olympia at the Heating, Ventilating 
and Air-Conditioning Exhibition, Sep- 
tember 26 to October 6, 1961. The 
ranges were : 

Compact window and wall mounted 
room air-conditioning units with 
capacities from 8,000 B.t.u./hr. to 
28,000 B.t.u./hr. ; 

Radial type packaged liquid chillers 
35-100 h.p. ; 

Serviceable, sealed liquid chillers 
74-45 h.p., air or water cooled 
condensers ; 
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Controls Company of America (U.K.) 
Limited showed a_ representative 
selection of controls which have a 
specific application in air-conditioning 
and refrigeration 

Included in a complete line of thermo- 
static expansion valves were two models 
of particular interest. One of these is 
the model 214 valve specially developed 
for heat pump application and capable 

operating up to pressures of 450 p.s.i. 
A special flat steel head construction 
enables the valve to operate for over 
100,000 cycles under the extreme 
pressure reversals encountered in the 
heat pump changeover process and over 
1,000,000 cycles under normal pressure 
modulations. It is available with or 
without a pressure limit thermal change 
and for a nominal capacity of up to 3 
tons on R 12 or 5 tons on R 22. Solder 
connexions are standard and bleed type 
versions are available for off cycle 
pressure equalization. 

Also to be seen was the unique model 
209 expansion valve which is a liquid 
charged valve incorporating a built-in 
adjustable pressure limiting feature. 
This combines the application advan- 
tages of a liquid charged valve with the 
idded one of motor overload protection, 
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normally only available on a gas 
charged valve. The valve pressure 
limit is available from 10 p.s.i. to 50 
p.s.i. and functionally the valve operates 
as a standard thermostatic expansion 
valve at suction pressures below the 
pressure limit setting and as an auto- 
matic valve at suction pressures above 
the pressure limit setting. The model 
209 is available for nominal capacities 
up to 3 tons on R 12 and 5 tons on R 22. 

Other AP expansion valves to be 
seen covered a wide range of applica- 
tions such as residential, automobile 
and package type air-conditioners as 
well as for a wide variety of coolers, 
display cases frozen food cabinets and 
other refrigeration cabinets and installa- 
tions. 

A feature of the AP range of solenoid 
valves in their display was the universal 
nature of the applications for which they 
are suitable. Several models are all-pur- 
pose direct acting valves designed for use 
on air, oil, water, a wide variety of refrig- 
erants, liquefied petroleum gases and 
other non-corrosive fluids up to a 


maximum working pressure of 300 
p.s.i. These valves incorporate an 
impact type of plunger to permit easier 
opening with a minimum current draw- 
off. Apart from an increased capacity 
rating this eliminates vibration noise 
and mechanical rattle even under high 
operating pressures. The complete range 
of solenoid valves extends up to pilot 
operated mode!s with manual opening 
action with orifice sizes up to 1 in., 
sweat connexions up to 1 § in. o.d. pipe 
and a maximum pressure of 400 p.s.i. 
These are suitable for liquid line and 
suction line duty as well as hot gas, 
defrosting and water applications. 
Controls Company also demon- 
strated their models 65 and 65a water 
regulating valves with the self-cleaning 
action available in sizes from # in. to 14 
in. Trapit filters and Trap-Dri driers, 
and a range of pressure regulating valves 
including crankcase pressure regulating 
valves, capacity control valves and 
evaporator pressure regulators. 


Davidson & Co. 


The latest design of “ Sirocco” air- 
conditioning unit operating on the 
evaporative cooling principle was shown 
by Davidson & Co. Ltd., Belfast. 

The new “ Sirocco ’’ air-conditioning 
unit comprises a base tank, galvanized 
after manufacture, fitted with the 
necessary type flanged connexions to 
receive chilled water, steam coil con- 
nexions or immersion heater fitments 
for the exchange of heat to the water. 

Mounted on to the base tank is a 
galvanized sheet steel air chamber of 
flanged construction fitted with a mid- 
feather centre division plate, to form a 
double pass unit. The first pass is 
piped internally for two or three banks 
of water atomizing nozzles. One bank 
of nozzles follows the flow of air with 
the remaining banks opposed to the 
air stream. In the second pass, a double 
pad of nylon mesh is used as the free 
moisture eliminator. These pads are 
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removable through a front door for 
cleaning purposes. 

Fitted to the front of the unit is a 
hinged door giving access to the nozzles. 
Two glazed portholes are also fitted, for 
inspection whilst the unit is in operation. 

Positioned on top of the air chamber 
is an air mixing box fitted with fresh air 
and return air openings or alternatively, 
when fresh air only is to be admitted, 
then a preheater and air filter may be 
located on the side of the box. 

For final control of dry bulb tempera- 
ture an electric or steam heater is built 
in on the suction of the fan. 

The fan (centrifugal type) is flexibly 
mounted vee rope driven and is com- 
plete with super-silent motor. 

When operating on evaporating cool- 
ing the unit is capable of producing a 
95 per cent. wet bulb depression but 
dehumidification and lower dry bulb 
temperatures can be obtained with the 
introduction of chilled water from a 
cooler located alongside the unit. 


Spray 
Air Capa- Floor Refrig- 
Unit Volume city Space eration 
Size c.f.m. g.p.m. sq.ft. Tons 





water (max.) 
12 1,200 21 84 Upto6 
25 2,500 42 15-8 6—13 
37 3,700 55 22-0 13—19 


In addition to the above, larger units 
to handle 6,000 c.f.m. and 10,000 c.f.m. 
have been developed. 


On William Douglas & Sons (Engi- 
neering) Ltd.’s stand were to be seen a 
packaged fluid chiller fully automatic in 
operation, incorporating high-speed 
direct-coupled reciprocating compressor 
with built-in capacity control actuated 
by suction pressure ; an extended sur- 
face shell and tube condenser and shell 
and tube direct expansion evaporator 
with full complement of protective con- 
trols ; a packaged fluid chiller similar 
to the foregoing but employing a flooded 
operation shell and tube evaporator ; 
an evaporative condenser featuring a 
condensing coil of C.R.W. steel tube 
with in line and horizontal and vertical 
tubes permitting easy cleaning of centre 
of coil. Another feature is the unit 
construction designed for ease of 
handling on awkward sites—air circula- 
tion by D.LD.W. fans on common 
shaft—water distribution by low pres- 
sure Y angle nozzles; vertical and 
horizontal §.T.D. production air-cooled 
condensers with automatic air volume 
control motivated by diminution in 
evaporator duty and standard produc- 
tion Humiditrol automatic humidity 
control apparatus employing lithium 
chloride as the absorbent medium, these 
being built as packaged units. 


Extended Surface Tube Company Ltd. 


This company, recently formed by 
Stewarts and Lloyds Ltd., and Imperial 
Chemical Industries Lti., also 
exhibited on stand No. 7. In addition 
to the demonstration there were shown 
examples of welded fin tube ; Integron 


superheater tubes as used at Bradwell, 
Berkeley, and in the Japanese Tokai- 
Mura nuclear power stations ; and low- 
fin Integron. These exhibits illustrated 
the value of this type of tube for air- 
conditioning, heating and cooling, re- 
frigeration, skirting-board _ heaters, 
Plenham heaters and drying ovens. 





Foster Instrument 


The Foster Instrument Company 
Limited of Letchworth, showed a new 
indicating temperature controller, fitted 
with the famous “ Resilia ” shockproof 
moving coil and magnet system. This 
instrument was shown operating in an 
ambient temperature of 130°F. 

The type 3556 indicating controller 
incorporates a unique photo-sensitive 
control system which makes it possible 
for the instrument to operate contin- 
uously with a comfortable margin of 
safety, in an ambient temperature of 
130° F. 

Controllers of this type can therefore 
be specified with confidence for use 
under climatic and industrial conditions 
for which similar instruments employing 
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germanium devices have been unsuitable 
because of their relatively low upper 
working temperature limit. 


Lightfoot Refrigeration Co. Ltd. 


The Lightfoot Refrigeration Com- 
pany, who are suppliers to most of the 
principal heating and ventilating con- 
tractors and whose equipment is speci- 
fied by many leading architects, ex- 
hibited a wide selection of components 
and assemblies on their stand, No. 102. 
Compact, streamlined design was the 
keynote throughout and many of the 
items on display were of completely 
new form and on show to the trade for 
the first time. 

The company have recently improved 
the design of their standard packaged 
water chillers by incorporating a new 
type of evaporator and rearranging the 
other components to give more manage- 
able, easier transportable assemblies. 
Proved features of the original models, 
such as automatic operation and 
capacity control, have been retained and 
the non-corrosive qualities of the new 
evaporators make the units also suitable 
for cooling brine, oil or other liquids. 
Two of the new chillers, with respective 
ratings of 25 and 75 h.p. were promi- 
nently placed on the stand and 
clearly demonstrated the compact, clean 
lines and robust construction of these 
new machines. 

Also on show for the first time was 
a 5-ton packaged air-conditioning unit, 
the smallest of a newly developed range 
with capacities of 5, 8, 13 and 20 tons, 
and available with either air or water 
cooled condensers. Intensive research 
into the positioning of cooling coils 
and associated equipment has enabled 
the company to reduce greatly the size/ 
output ratio of these machines and an 
outstanding feature of the range is the 
extremely flexible design which permits 
arrangement of the components in a 
variety of assemblies to suit size require- 
ments or customers’ preference. The 
conditioned air-handling units, which 
can be supplied separately and are 
equally suitable for direct expansion or 
chilled water are adapted for either top 
or side air distribution and are complete 
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and ready for connecting to existing 
lu -twork The units are finished 
externally in either white or grey enamel 
but can be supplied with stainless steel 


panelling if required. 


To satisfy existing demands the com- 
pany has introduced a new range of 
sh-speed, semi-hermetic ‘“* Freon” 
ympressors based on their well-known 
Vee” and “*W” machines. The new 
inits will not replace the open models 
but have been developed to give more 
ympact assemblies in packaged equip- 
nent. They are also quieter in opera- 
tion, lighter in weight than their open 
ounterparts and, being dust and 
yisture proof, are ideal for use in 
tropical and sub-tropical countries. The 
rst of these new machines, a model 
SHF26, was on display at the 
exhibition. This machine, which has an 
yperating speed of 1,450 r.p.m. is 
ivailable in a 10-20 h.p. range and is 
\itable for 400/440 V., three-phase, 50- 
cle electrical supply. The main casing 
of en bloc design, is fitted with removable 
iners and forms a substantial reservoir 
oil. A gear pump driven by the 
crankshaft supplies forced lubrication to 
moving surfaces and effective cooling 
the windings is provided by directing 
the suction vapour through the motor. 
The compressor is fitted with unloading 
gear for “no-load” starting and 
apacity control can be supplied as an 
yptional extra. 


The company are also introducing 
sealed and semi-sealed condensing units 
their standard range where they 
will replace open-type sets under 3 h.p. 
1 capacity ; the open type are retained 
above 3 h.p. using remote air-or water- 
ooled condensers. A group display, 
howing the new range of units, together 
vith a remote air-cooled condenser, was 
corporated into the stand. 


A team of qualified technical refrig- 
eration engineers was in attendance 
at the exhibition to advise or assist with 
specific problems 


L. Sterne & Co. Ltd. 


L. Sterne & Co, Ltd., had on show 
ranges of hermetic, semi-hermetic and 
ypen type refrigeration compressors 
ill of which were applicable to air- 


conditioning plants. An array of 
sectioned hermetic exhibits and a 
working plastic domed compressor 
aroused considerable interest as did 
the Sterne film “Cold Comfort,” 
which was on constant show, illus- 
trating the complete production of a 
hermetically sealed compressor. The 
largest exhibit was a 4 VP high-speed 
reciprocating compressor which is in 
a range of up to 120 h.p. The feature 
of the stand which undoubtedly 
aroused most interest was the recently 
introduced all-British designed semi- 
hermetic compressor. This has been 
designed in two, four and six cylinder 
models, to meet the needs of refrig- 
eration between 74 and 30 h.p. This 
compressor, apart from incorporating 
such features as renewable liners, 
complete oil unloaded _ starting 
arrangements with capacity control, 
also shows the inherent advance in 
design, in doing away with the gland 
and external drive arrangements, as 
well as making a more compact unit. 


Stewarts and Lloyds Limited 

Stewarts and Lioyds Limited regu- 
larly supply the heating and ventilating 
industry with large quantities of con- 
tinuous weld, hot-finished seamless, 
coid-drawn seamless and electric resist- 
ance weld steel tubes. Steel tubes are 
used extensively in boulers, in hot-water 
and steam circulatory systems, cold- 
water feed lines, heating coils and fabri - 





cated heating panels. The recent 
development of small-bore central heat- 
ing has opened up another avenue for 
their use. Among items on display were 
samples of continuous weld tubes to 
B.S.1387, used extensively in heating and 
ventilating installations, ‘“* Belmont” 
gunmetal and brass valves and fittings, 
and buttwelding fittings. 
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sections for structural purposes. The the manipulation of a wide variety of facture. Stewarts and Lloyds Plastics 
pipework engineering division of pipework, displayed photographs of Limited showed samples of fabricated 
Stewarts and Lloyds, which undertakes under-floor heating panels of its manu- ducting. 


 Gontrol of a Stratosphere | 
| Cabinet 


O fewer than eight different types of Teddington 

controls are incorporated in stratosphere cabinets 

manufactured by Prestcold (Midlands) Limited, 
Birmingham. These cabinets have been designed to 
simulate high altitude conditions and provide a working 
space in which pressure down to 25 mm. Hg. absolute 
and temperatures in the range of —65°C. to +70°C. 
are possible. With the present emphasis on space flight, 
they are finding increasing use in industry and in research 
laboratories engaged on high altitude aircraft and rocket 
development. Units such as computors, servo mechanisms 
and actuators are rigorously tested under conditions 
equivalent to altitudes up to 14 miles. A removable side 
panel permits entry of control instruments and direct 
visual observation is possible through a porthole composed 
of no fewer than five panes of glass, the outermost being 
toughened to resist atmospheric pressure. Refrigeration 
is achieved by means of two 3 h.p. Prestcold units com- 
pound coupled using Refrigerant 22. The Teddington 
controls visible in the photographs are ; GK valve con- 
trolling the condenser water, OJ driers, RC magnetic 
valves, QY pressure control, and NBV stop valves in the 
refrigeration circuit. The plant also uses Thermostatic 
expansion valves types MU and RQ, and contro. thermo- 
stats in the Teddington “ K ”’ series. 





General view of stratosphere cabinet; 
Teddington series “K” thermostats 
are visible on panel. 


One of the 3 hp. cooling units 
showing, extreme left; Teddington GK 
water valve, NBV stop valve and, 
centre, three RC magnetic valves, QY 
pressure control and NBV stop valve. 
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FRIGIDAIRE’S NEW COOLER 
FOR 
** CONTAINER ” BEER 


Completing their range of cooling 
equipment for all types of draught 
and bottled beverages, Frigidaire 
announce the introduction of a 
compact system for “ container ”’ or 
“keg” beer. Since “ container” 
beer is stable and will withstand 
fluctuations in temperature which 
would seriously affect draught beer, 
it is normally stored and served in 
the bar and often becomes too warm 


for most beer drinkers. Cooling, 
therefore, is desirable to enable the 
beer to be served in its most pleasant 
and palatable form. The new 
Frigidaire instantaneous beer cooler, 
model TDC-1, is designed to fulfil 
this role, without necessitating bar 
alterations or complex mechanical 
and electrical installations. Entirely 
self-contained, the cooling unit will 
normally fit easily under the bar 
alongside the beer keg, to which it is 
connected by flexible beer lines. 
The only other connexion required 
is a lead to a convenient electricity 


socket. The whole unit stands only 
23 in. high and occupies a floor space 
of 15$ in. by 18 in. A Frigidaire 
** Meter-Miser”’ condensing unit 
provides the cooling power and the 
method used is to circulate the beer 
through the cooler as it is drawn off 
at the bar. As its name implies, the 
cooler instantaneously lowers the 
temperature of the beer as it is 
drawn into the glass, and there is no 
restriction on the flow of the beer. 
By passing through the cooler the 
beer is cooled by about 10° or 15° F. 
to a pleasant temperature without 
becoming too cold. To make regular 
cleaning of the beer lines a very 
simple matter, it is necessary to 
undo one screw to dismantle the 
cooler. Cleaning of the vital parts 
is accomplished in seconds. For 
bottled beverages, Frigidaire have 
also introduced a new portable 
cooling shelf, model ABT-2, which 
is installed simply by standing on a 
shelf or bar and plugging in. The 
new shelf can, therefore, be quickly 
moved to a new position if required, 
or taken out for use at occasional 
licensed bars. The shelf holds 102 
half-pint beer bottles or 108 lager 
bottles. The bottles stand on the 
cooling surface and are perfectly 
visible to the customer. Also new 
from Frigidaire is a wine-cooling 
cabinet based on their existing 
13 c.ft. commercial service refrig- 
erator. The cabinet incorporates 
racks which hold 42 wine bottles 
in an easily-reached position. In 
addition, there is room for about 
30 half-pint beer or lager bottles. 








REFRIGERATION 


FOLLIES... No. 8 


“When we catch up with western 
living standards, | suppose Ill have to 


buy a fridge!” 
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REFRIGERATION 
SERVICEMEN’S 
ASSOCIATION 


Talk on “‘ Fruit and Vegetable Storage ”’ 
HE opening lecture of the 1961-2 session was pre- 
sented on October 27 by Mr. J. T. Herbert, managing 
director of J. T. Herbert Ltd. of Sittingbourne, on a 
subject to which he brings a wealth of knowledge and 
experience—fruit and vegetable storage. 

Beginning on an historical note he said that the cold 
storage of fruit was known long before the use of controlled 
ventilation which had become known by the perhaps un- 
fortunate misnomer of “ gas storage.” Normal cold 
storage had one big disadvantage. The fruit appeared to 
be perfectly healthy at 32° to 34° F. storage but in fact 
internal breakdown invariably occurred. 

Fruit perspires and generates heat and the rate of 
respiration is directly related to ambient temperature and 
the amount of oxygen in the air. The lower the ambient 
temperature and the oxygen content in the air then the 
lower is the rate of respiration. Thus the problem of 
storing fruit is one of reducing the rate of respiration, and 
therefore heat generation, by a combination of lowered 
temperature and lowered ambient oxygen content. 
Storage temperatures nowadays are generally at a higher 
level than in earlier days but correct storage conditions 
are maintained by allowing carbon dioxide (a product of 
respiration) to replace the oxygen consumed in this 
process. The presence of carbon dioxide (which gave rise 
to the term “ gas storage’’) is however unnecessary in 
itself and it was in fact found that the majority of dessert 
apples were harmed by too high a concentration of CO,. 

Later developments therefore gave rise to the use of 
scrubbers, the main purpose of which is to absorb part 
of the CO,. By itself this would tend to cause a partial 
vacuum within the storage space, but every cubic foot of 
CO, absorbed is replaced by one cubic foot of air. This 
prevents the oxygen content falling too low and the CO, 
content rising too high, a typical composition of ambient 
air in a fruit store then being 5 per cent. carbon dioxide, 
3 per cent. oxygen and 92 per cent. nitrogen to give the 
correct conditions for maintaining texture and quality 
of the fruit. In one form of scrubber, hydrated lime is 
used to absorb the CO, with the added advantage that 
the lime can be used afterwards on the land. 

Mr. Herbert then gave some figures showing the different 
rates at which various fruits perspire at different storage 


temperatures : 
Bramley’s stored at 60°F 130 B.t.u. per ton per hour 
. » 40°F 45 a ” 
Cox’s », oar 155 n iY 
a » 40°F 65 ma ms 
Strawberries ,, 35°F : 275 a 


On the question of humidity, the relative humidity of 
the atmosphere in a fruit cold store tends to rise due to 
the respiratory action of fruit. As moisture extraction 
of an evaporator coil depends largely on the surface area 
of the coil and on the temperature difference between the 
air and the coil, in order to keep the R.H. level down 
evaporators for fruit stores are designed to provide a far 
greater surface area than for a normal cold store. Ideally 
a temperature difference of 3° to 4° F. is to be aimed at 
but this is almost impossible to control in practice and a 
more workable figure is 6° to 8° F. 

The following figures indicate the best conditions of 
= storage for several of the better known dessert 
apples : 
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Temperature CO, Content O, Content 
Cox’s O.P. 7 
Ellisons Orange } 38° to 39°F. yA 3% 
J 


Lord Lambourn } 
Ingrid Marie > 36°to38°F 6t0o8% I15t013% 
Winston J 


Bramley 7 
Derby | 
Stirling Castle } 38° to 39°F. 
Edward VII | 
Prince Albert J 

The cold storage of pears presents a greater problem 
than apples as the best method of storage involves an air 
temperature of 29° to 30°F which is a critical temperature 
to maintain owing to the fact that the freezing point of 
pears is 28-5° F. This can be overcome however by the 
use of a master thermostat in the air off the cooler set to 
cut-out at 29° F, 

Dealing with cooling down times, Mr. Herbert gave 
as a reasonable target the reduction of one day’s load of 
apples to under 45° F. (in fruit boxes) overnight and the 
whole load to 38° F. in two days after loading has finished. 
Apples should be stored within 24 days of picking. No 
more than four days should be taken to load a gas store. 
A day’s load of pears should be reduced to 40° F. over- 
night and to 30° F. (in air) two days after loading. These 
should be stored the same day as picked and not more 
than six days taken to load a gas store. 

A few words were said about insulation for which 
certain minimum standards had now been laid down. 
For example, the overall “* » ” value for walls and ceilings 
should be not more than 0-07 B.t.u. per sq. ft. per °F. 
(excluding brickwork) and for floors not more than 
0-16 B.t.u. per sq. ft. per °F. Vapour sealing should be 
exterior to the insulation. 

Two-speed fans, automatically controlled, were the 
general rule, Full speed when refrigerating, half speed 
when not. 

Finally, Mr. Herbert concluded his talk by dealing with 
several questions on both fruit and vegetable storage 
which were stimulated by what had been a most interesting 
and instructive presentation and he kindly offered to answer 
at any later date any questions which R.S.A. members 
might care to put to him. If any members wish to take 
advantage of this in the future will they please send 
details to the hon. editor so that both question and 
answer can be published for the information of other 
members. 


8tol0% 13to 11% 


. ” * 

“ Fish consumption in this country is going down, fishing 
limits of other countries are going out. Fishing subsidies 
are proposed for the distant water fleet for the first time 
this year. In other words it is time for a change.” In 
these words Dr. Forbes Pearson summarized the theme of 
his talk, “ Freezing at Sea,” delivered to members of the 
Refrigeration Servicemen’s Association, in London on 
October 25. It was preceded by the association’s annual 
general meeting. 

Dr. Forbes Pearson pointed out that the only really fresh 
fish landed was caught on lines, and accounted for less than 
2 per cent. of the total fish caught. Trawler caught fish 
could be from seven to 17 days old when landed in this 
country. Fish was stale after 12 days. He described the 

rogress of research into freezing fish at sea, and showed 
a colour film of a fairly typical summer trawling operation 
in the North Sea, although, as he pointed out, skippers 
were reticent about the filming of poor catches. 

The speaker concluded with a comparison of the relative 
merits of primary and secondary refrigerants. Trichlor- 
ethylene was the most favourable secondary refrigerant so 
far explored, 
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POLYETHERS FOR 
RIGID URETHANE FOAMS 


ONEYWILL-ATLAS’ range of propylene oxide/ 

sorbitol condensation products was developed by 

their U.S. associates, Atlas Chemical Industries, Inc., 
specifically for use in a variety of rigid urethane foam 
formulations. 

The range enjoys extensive, and expanding, commercial 
usage in America, and in consequence has been thoroughly 
and extensively tested under a wide variety of operating 
conditions. 

At the present time the standard range consists of seven 
materials and details of these are shown in the table below. 

For use by slabstock manufacturers and those com- 
panies interested in the purchase of polyethers for large 
scale in situ foaming operations Honeywill-Atlas have in 
preparation a separate bulletin covering the following :— 


!. Formulation and manufacture of prepolymers for 
various applications. 

2. Testing of foams. 

3. Applications of rigid slabstock. 

4. New trends and developments. 


This will be published shortly and should prove of con- 
siderable assistance in preliminary trials with any members 
of the G.2400 series. 

Honeywill’s American associates have already had a 
considerable amount of practical experience of the use of 
G.2400 polyethers in the field of refrigeration insulation 
and they feel that much of the data which they have made 
available can be of considerable assistance to their U.K. 
customers in this industry. 


The manufacture of rigid polyurethane foams may, in 
theory at least, be carried out by three main methods, 
namely :-— 


A. Or2-shot 

In this method the polyol isocyanate and other ingredi- 
ents are mixed together immediately before the delivery 
nozzle. 

While the system has some advantages to offer these are 
at present offset, as far as rigid foarn production is con- 
cerned, by :— 

1. The difficulty of adequately controlling the exo- 
therm under all conditions. 

2. Handling problems, and the need for accurate 
metering of small quantities of various com- 
ponents to ensure reproducibility. 

However, the Atlas laboratories are at present working 
extensively with a wide range of polyol/isocyanate com- 
ponents with the object of minimising these present 
difficulties, and information on this work will be available 
to our U.K. customers in due course. 


B. True Prepolymer 

In this process the polyether and isocyanate are reacted 
as one component, the catalysts, etc., being added imme- 
diately prior to foaming. 

In H.-A.’s experience, however, this method is not so 
suitable to the production of rigid foams as the quasi- 
prepolymer system described below. 


C. Quasi-Prepolymer 

In this system, which is considered the most suitable at 
the present time for the production of all types of rigid 
foams the isocyanate is reacted with only part of the 
polyether, this being known as the quasi-prepolymer 
(component A). 


TYPICAL PROPERTIES OF ATLAS POLYETHERS 
Properties G.2406 G.2408 G.2410 G.2414 


Hydroxy! number ve Ate kas 650 549 375 285 140 620 

Approximate viscosity* ... ei ... 50,000 18,000 , 3,000 1,500 600 130,000 

Theoretical molecular weight ... stie 530 650 965 1 340 2,500 530 

Acid number se — wat cu 0-30 0:30 , 0:30 0-30 0-30 0-11 

Water, per cent. max. bes 0-10 0-10 . 0-10 0-10 0-10 0:07 

Normal ash content, per cent. max. 0-0025 0-0025 00-25 0-0025 + 0-0010 
* Cps. at 25° C. (Hoeppler). + To be established. 


G.2421 G.2424 G.2566 








NEW V/W 
COMPRESSOR 
RANGE 


Individual cylinder unloading per- 
\itting wide flexibility of operation 
s the principal feature of a new range 
of V/W compressors for use with 
Refrigerant-12 and Refrigerant-22 
being supplied by York Shipley Ltd., 
North Circular Road, London, 
N.W.2. These units are of special 
interest to the heating and ventilating 
engineer in view of the step-by-step 
capacity control made possible in 
air-conditioning installations. Avail- 
able as 3, 6 and 9 cylinder units, these 
compressors are designed to meet 
refrigeration requirements from 5 to 


134 


60 tons. Cylinder loading and un- 
loading are automatically accom- 
plished by an internal capacity 
control valve. 

Designed for vee-belt or direct 
drive operation in a speed range of 
900 to 1,750 r.p.m., the minimum 


of floor space and headroom 1s 
required. Static and dynamic 
balance together with V/W design 
permits upper floor mounting with- 
out the need for special foundations. 
Large suction chamber reduces pul- 
sation and large ring plate valves 
reduce chatter and ensure quiet 
running. 

The compressor housing is of high 
grade cast iron with removable 
cylinder sleeves. Aluminium alloy 
plug type pistons, cast by the 
permanent mould process, are each 
fitted: with compression and oil 
rings. Suction and discharge valves 
are of the non-rotating ring plate 
type of high grade Swedish steel. 

Lubrication is by a self-priming, 
self-reversing gear type pump which 
supplies oil to the capacity control 
system and to all bearing surfaces. 
Oil is filtered through a large area 
monel mesh strainer located in the 
crankcase. 
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The Institute of Refrigeration 
Bulletin 


Institute Headquarters: New Bridge Street House, New Bridge St., London, E.C.4 (CENtral 4694). 





DECEMBER MEETING 


At the meeting of the Institute to be held on Thursday, 
December 7, 1961, at 5.30 p.m. at the Institute of Marine 
Engineers, The Memorial Building, 76 Mark Lane, 
London, E.C.3, Dr. J. C. Fidler, 0.B.£., B.sc., Member, 
will present a paper entitled “‘ Developments in storage 
of fruits.’ 

The paper describes work on storage of English fruits 
carried out by the Ditton Laboratory in recent years, 
and the advances in application which have resulted from 
it. A large part of the paper deals with controlled atmos- 


phere storage of apples, including recommendations for 
new varieties of fruit, the use of CO,-free low-oxygen 
atmospheres, and developments in design of scrubbers. 
Work on the control of storage disorders, such as low 
temperature breakdown, and superficial scald is described. 
Recommendations are given for design of bins for bulk 
handling of fruit. 

The storage of pears, of soft fruits, and of produce 
during retail sale, in bulk or in consumer packs, is dis- 
cussed, and recommendations given. 

Some engineering aspects of store design, in need of 
more attention by contractors, are briefly dealt with. 





The Presidential Address 
By 
M. BRAIN, ESQ., M.I.Mech.E., Member 
October 12, 196] 


J HEN I was asked by your council to occupy this 
/ chair for the current session, it was with considerable 
trepidation that I accepted their invitation. Whilst 
fully aware of the magnitude of the honour conferred on 
me, I was even more aware of my own limitations to fill 
this office. A perusal of the list of past-presidents shows 
that, as an Institute, we have been honoured by a. long 
line of eminent names, many of whom have been known 
internationally for their various connections either with 
the science or with the practice of refrigeration, and it is 
not a little frightening to realize that your council have 
this year decided to invite one of their own members to 
fill the position that has previously been filled by men of 
such considerable eminence. 

My researches into past presidential addresses shows 
that a wealth of wisdom has accrued to our Institute by 
the choice of presidents during the past 50 years. 

Without recounting the names of the more famous, | 
would only point out that their utterances on the occasions 
of their presidential addresses have been of great value 
to us, for they have often had a life rich in experience 
from which to draw. 

My own experience has not covered the whole spectrum 
of the refrigeration industry, but has been spent entirely 
with one manufacturing company and, further, it has been 
concerned very largely with the technical activities of that 
company. 

have, therefore, been taking stock of what my own 
lifetime of very nearly 50 years in the industry has meant 
to me and what I could usefully pass on in this address. 
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Having recently retired from active business, it seems 
only natural to turn for a subject to the problem of the 
training of those who are to carry on in the future. For 
a good many years I have found this subject an absorbing 
one, and one which I would rate as important as any 
with which I have dealt throughout my career. 

To an engineer trained in the use of metals, the problem 
of training human material can be a most rewarding one. 
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In the case of our industry, I venture to state that the 
training required is something with which we must deal 
individually. There can be no “ standard method ”’ and 
no “ code of practice.” 

That our requirements are urgent and that the supply 
does not equal the demand is amply evidenced in the 
advertisement columns of our trade and technical press. 
This is not just a problem for us alone, the daily press 
and the Sunday press shows only too clearly the tragedy 
of the shortage of technologists, especially in engineering. 
The advertisements get larger and larger and the induce- 
ments offered more and more. I know that this is a prob- 
lem with which many of you are dealing at the present 
time ; it is, in fact, a problem which is likely to be with us 
for a long time to come. 

[ believe that our problem of recruitment and training 
is a much more difficult one than that met with in many 
branches of engineering. Our industry is relatively very 
small and our requirements highly specialized. It does 
not have the glamorous appeal of some of the modern 
industries, for instance those connected with electronics, 
supersonic flight or atomic energy. Many people much 
more able than I have in the past given their views both 
on what we require and upon how we should train to meet 
these requirements. Although we can learn a great deal 
in this way, I believe that in the 1960s we shall have to do 
some re-thinking if we are to maintain our position in 
face of competition from the West and from the East. 

Looking back over half a century, we see that, except 
for the basic principles of compression refrigeration, which 
are the same as when they were first enunciated, the 
development of the machinery and plant entailed has 
been of much the same magnitude as we find-in other 
branches of engineering manufacture. 

To look now at a catalogue of 50 years ago is aimost 
as humorous as looking at the first pictures of the horse- 
less carriage. 


A LOOK BACKWARDS 


| am certain that some young people entering the 
refrigeration industry to-day, when they look at pictures 
of our early efforts of producing a refrigerating plant, 
must wonder what sort of brain could have conceived 
so strange and cumbersome a nightmare. However, 
it must be said on behalf of some of those old plants that, 
whether by luck or good judgment, they did indeed 
perform the function that was required of them. Some 
have reached their golden anniversary and are still doing 
good work, whilst many which have been replaced were 
not replaced because they were no longer able to do their 
job, but solely to make room for the more modern and 
more economical plant of to-day. 

Comparing the plant of to-day with that of the so-called 
“early days,” we find that the demands have grown in 
complexity out of all recognition. Whereas one con- 
denser, either submerged or atmospheric, and one circular 
evaporator met most of the demands, to-day, such a 
simple plant would bé thought quite extraordinary. 

I remember very well the so-called data available to the 
designer of 40 years ago; the various figures for heat 
transmission could be counted on one’s fingers—almost 
on one hand, but to-day the picture has changed and the 
refrigeration engineer is expected to be able to deal with 
problems involving a whole host of technologies of which 
he must have, or be able to acquire, some working know- 
ledge if he is to be able satisfactorily to tackle the job in 
hand. No longer is it the day of the so-called practical 
man whom Disraeli described as “‘ The man who practised 
the errors of his fathers.” 

It was in 1932 that Sir William Hardy gave us, in a 
paper on technical education, what he considered to be 
the “size of the field of scientific knowledge desirable 
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for designers and users of refrigeration.” As a biologist 
of international repute he considered as essential :— 
“On the biological side, knowledge of living 
matter and how it differs from dead material, of 
bacteriology and moulds. and how they are affected 
by temperature and humidity, and particularly some 
knowledge of the principles of infection.” 
He also gave, albeit somewhat briefly :— 
“ for the engineering side an elementary knowledge 
of the theory of heat and heat engines, of the theory 
of the structure and the properties of matter, of heat 
transference and the properties of insulation and the 
measurement of temperature, humidity, and of the 
density of air and such gases as are important.” 

It was undoubtedly Sir William Hardy who first turned 
our minds to the importance of a knowledge of biology, a 
fact with which there is fairly universal agreement. At 
the same time biology is a subject which has proved very 
difficult to teach to an engineering student who has not 
the necessary time available to study sufficiently to 
enable him to reach the standard Sir William demanded. 
As a slight digression, it might be mentioned that a 
certain success has been achieved in the diploma course 
at the National College, but it is only possible to go a 
very limited distance in one academic year. In fact, if 
the student only learns the language of the biologist and 
sees some practical results of what may and what may not 
be done, it can be considered that the effort has been 
worth wit ile. 

A little later on Dr. Willcox, in an address which gave 
us unlimited food for thought, drew our attention to the 
need for training people, not only to design and produce 
a refrigeration plant for a specific purpose, but to have the 
much wider knowledge to enable them to occupy the 
highest positions in any industry in which refrigeration 
plays a significant part. He also pointed out the necessity 
of the trained man being able to maintain liaison between 
research and industry, so that the result of investigations 
carried out at the various stations of the D.S.I.R. and at 
the universities can be put into practice with the minimum 
delay. Again a slight digression: quick freezing may be 
said to have started in this country in 1899 when Everard 
Hesketh and Alexander Marcet took out a patent covering 
quick freezing by immersion in brine. In 1917 the first 
experimental plant for immersion freezing was installed 
under the aegis of the D.S.I.R. in Billingsgate market— 
this is described in the D.S.I.R./F.1.B. special report 
No. 4 of 1920. Now we have a prosperous and still grow- 
ing quick frozen food industry in this country, but what 
an unconscionably long time elapsed between the first 
experiments and the beginnings of this industry, which 
has involved such a large amount of refrigerating equip- 
ment. 

I feel that the general outlook to-day in this country 
toward the development of research is less broad than is 
the case in other countries. I would mention first Ger- 
many and then the United States and U.S.S.R. In Ger- 
many it has been realized for many years that the refrig- 
erating engineer should not just wait for the problem 
to come to him, but should himself initiate investigations 
into various applications where refrigeration would be 
needed. The work done at the Technical High School 
at Karlsruhe and the German Federal Research Institute 
for Food Preservation, also at Karlsruhe, encourage 
this outlook. 

It is perhaps unfair to compare the refrigerating in- 
dustry in this country with that in the U.S.A., with its 
tremendous home market, but I received the very definite 
impression when I was there a few years ago that they 
were taking the education and training of the future 
refrigerating engineers a great deal more seriously than 
are we. As for the U.S.S.R., many of you will have first- 
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hand knowledge ; my own is not first hand, but from 
general observations I would be very surprised if they were 
taking the training of people for the refrigerating industry 
any less seriously than the Germans or Americans. 

I have tried to write a specification of the perfectly 
trained refrigerating engineer and have come to the con- 
clusion that the task is an impossible one ; but going 
back over the available literature I have failed to find 
anything more complete than that given in the 1942 
Thomas Hawksley lecture to the Institution of Mechanical 
Engineers by Lord Dudley Gordon and I make no apology 
for quoting it in full; it reads :-— 

“He must of course have a sound engineering 
experience and a good knowledge of thermodynamics. 
He must have some knowledge of chemistry to appre- 
ciate not only the properties of the various gases used 
as refrigerants but also the many applications of 
refrigeration in the chemical Industry. He must 
have some knowledge of biology and be able to 
appreciate the different problems to be solved in 
handling dead meat and living fruit beside providing 
for the comfort of human beings. He must have 
some knowledge of many industries such as brewing, 
dairying and agriculture. He must be conversant 
with the different conditions to be provided for in 
the case of machinery designed to work on land or 
on ship. He must indeed be an engineer prepared 
not merely to supply machinery, but to advise on 
and devise means of applying the effect produced by 
that machinery.” 
and now, almost 20 years later, we should have less 
anxiety about the future if there were a supply of people 
measuring up to this specification. It is true that in the 
past we have not been unsuccessful in producing cquip- 
ment of greater or lesser efficiency to carry out the require- 
ments demanded of it ; but it has been at the cost of 
perhaps not blood, but certainly sweat and tears, and I 
am convinced that we must be much better equipped 
technically if we are to maintain our position in the 
refrigerating world in the future. 

In addition to the countries I have already mentioned, 
there are now highly progressive schools in several other 
European countries. For example many of you have seen 
the magnificent new university buildings at Delft, with 
their spacious accommodation for the study of refrigera- 
tion and air-conditioning. 

At the time of writing, it is difficult to foresee just what 
the impact of our joining the European Common Market 
will be on the economy of the refrigerating industry, but 
it would seem to me that in any case it is inevitable that 
we shall experience greater competition from the countries 
in Europe which are taking so seriously the question of 
refrigeration education. 

Before looking at the question of training to-day, it 
may be of interest to the younger members if I were to 
go back to the time when my contemporaries and I were 
entering the industry. It is true that a chair of refrigeration 
was founded in Liverpool in 1919, but this unfortunately 
only survived for a very few years. 

It was founded as a result of a gift of £50,000 from a 
Mr. T. Harrison Hughes, although only a quarter of this 
sum, £12,500, was allowed to be used for refrigeration 
teaching. The council of the university discontinued this 
in 1924, the money being shared between the other facul- 
ties. The name of Prof. J. Wemyss Anderson will always 
be remembered in connection with the teaching of refrig- 
eration at Liverpool. 


SOME STANDARD TEXTBOOKS 


The only facilities available to the man wanting to study 
refrigeration were a few textbooks which he tried to 
absorb when his day’s labours were completed. I can 
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remember two, one very English and one typically 
American. I refer to Sir Alfred Ewing’s “* Mechanical 
Production of Cold” and Professor E. M. Green’s 
** Elements of Refrigeration.””’ Ewing’s book, which was 
a reprint of the Howard lectures given to the Society of 
Arts in 1897, provided our basic theory and Green went 
a great deal further in his book first published in 1916, 
in which he dealt not only with thermodynamics, but with 
many of the then practical applications of refrigeration. 
It even included a chapter on American installation 
and operation costs. There were two other books 
which I think were of lesser help to the student, again one 
British and one American, Hal Williams’ “* Mechanical 
Refrigeration ” and Audel’s ** Questions and Answers.” 


EDUCATIONAL NEED FORESEEN 


Beyond what was to be found in these books, the student 
was left to work out his own salvation mostly in the hard 
school of experience. For the very few who went to a 
university, one test on a CO, compressor was usually 
included in the work on thermodynamics, or applied 
heat, or heat engines for their degree and, although this 
was a most valuable aid to the teaching of thermo- 
dynamics, it did not really contribute significantly to the 
training of a refrigerating engineer. Since those days, 
many efforts have been made to dez! with the problem 
of technical education, with a view to enabling suitable 
students to take their place in the industry of the future. 
In Dr. Willcox’s address in 1935 he suggested that this 
Institute or at least Association, as it was then, should 
endeavour to obtain the support of Government and 
industry for the founding of a School of Refrigeration in 
the University of Cambridge. This worthy project, which 
was to be connected with the name of Sir William Hardy, 
did not get beyond the stage of being a project. 

It was as a-result of the 1944 Education Act that the 
Government set up the Percy Committee to advise on the 
needs of higher technological education. The Percy 
Committee Report, published as a White Paper, seems 
to be the first attempt to ascertain the needs of industry 
and to realize the lack of collaboration between the 
technical colleges and industry. In 1945 it stated :— 

“The position of Great Britain as a leading 
industrial nation is being endangered by a failure to 
secure the fullest possible application of science to 
industry—and this failure is partly due to deficiencies 
in education.” 

That at least was an admission that all was not well 
and particularly that there was a shortage of scientists 
and technologists able to administer and able to apply 
the results of research to industry. A great deal of re- 
organization took place during the ensuing decade, 
regional advisory committees were set up in an attempt 
to co-ordinate all technical studies, whether at univer- 
sities, colleges of technology or other technical colleges. 
Recommendations were made, | believe for the first time, 
that management study should form a part. of technical 
courses. 

As at the present time, any increase in the numbers of 
students who could be trained was controlled by the 
number of teachers available, and these numbers were 
much too small. 

It would appear that a great deal of the time of this 
committee, and in fact also of other committees, was taken 
up with the discussion of a suitable title for the proposed 
technological qualification, which it was hoped to be of 
the standard of a good honours degree. This qualifica- 
tion however could not be called a degree, as degrees can 
only be conferred by a university and the proposed courses 
were to be run in selected technical colleges. It appears 
that this committee did not reach agreement on this 
matter. 


1137 








During the years that followed many warnings were 
sounded, all having the same theme—that we were drop- 
ping behind other nations both in technical training and, 
what was more serious, in making the best use of the 
trained manpower when it became available. Even in 
our own industry, we found eminent people asking if 
there would be jobs available when men were suitably 
trained. It is lamentable that such a question should 
have to be asked when we were aware of the strides 
being made in other countries. 

Three years later the National Advisory Council on 
Education was set up under the chairmanship of Sir 
Ronald Weeks and submitted its report to the Minister of 
Education in 1950. This committee made far reaching 
suggestions for changes in the system of technical educa- 
tion, many of which can be seen in our present set up. 
He pointed out that our then existing system, which was 
almost traditional, was unique and not to be found either 
in the United States or in other countries of Europe. 
it seemed that part-time education and evening education, 
which enabled a student eventually to reach the standard 
of a university first degree, was a typically British in- 
stitution, whereby, with hard work and a desire to pro- 
gress—sometimes called “ guts ”—a student could obtain 
his technical education concurrently with his practical 
works training. However, with the ever increasing com- 
plexity of the existing technologies and new technologies 
appearing, it was evident that this good old British 
system needed a face lift. It agreed that :— 


“ The fundamental problem in technical education 
is the training of men with first class ability to fill 
to the best advantage the varied technological posts 
in the spheres of production, invention, design, 
research and management in Industry, and the 
adaptation of the present educational framework to 
meet the needs of industry and the individual to the 
full.” 


SHORTAGE OF ADVANCED COURSES 


Whilst the complementary contribution of university and 
technical college was agreed, it was found that there was 
a deplorable shortage of advanced courses available in the 
technical colleges, the main causes of this being shortage 
of accommodation and lack of finance. It was also thought 
that inducement should be provided in the establishment 
of a suitable award, to be made by a body which should 
be set up to carry prestige and ensure a high standard. 
The recommendations of this committee have doubtless 
formed the fouridation of subsequent Government 
thinking, which has proceeded along the lines indicated 
therein. However, the first real evidence that our Govern- 
ment was at last preparing to face, and to do something 
about, a position which seemed almost irretrievable was 
in February, 1956, when the Minister of Education 
presented to Parliament the White Paper ‘“* Technical 
Education.’ This announced the birth of the ‘* Cats ”— 
The Colleges of Advanced Technology—at a cost of 
nearly £100,000,000. A few months later the first Russian 
Sputnik was successfully put into orbit. This adminis- 
tered a jolt, which | am convinced has had a lot to do with 
the implementation of the plans set out in the white paper. 


it was during the short Premiership of Sir Anthony 
Eden in 1956 that he said in a speech at Bradford con- 
cerning what he described as the World Wide Scientific 
Revolution : 


“ Our scientists are doing brilliant work, but if we 
are to make full use of what we are learning we shall 
need many more scientists, engineers and technicians. 
[ am determined that this shortage shall be made 


good.” 
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There is no doubt in my mind that at this time our 
Government had really made a determined effort to get 
to know the worst regarding our position vis-a-vis the 
U.S.A., the U.S.S.R., and Continental Europe, and the 
White Paper did not hide the facts. For instance, it gave 
the figures for university graduates per year per million 
of population as :— 

Great Britain 57, U.S.A. 136, U.S.S.R. 280. 

It did not claim very great accuracy for these figures, 
but nevertheless they are sufficient indication that we in 
this country had a long way to go if we were to meet the 
challenge from overseas. 

The chief recommendations put forward by the Govern- 
ment in the 1956 White Paper were :— 


1. A five-year building programme involving a capital 
expenditure of £70,000,000 and a further 
£14,000,000 for equipment. 

. Concentration of advanced studies in about 24 
technical colleges throughout the country with 
a possibility of adding to this number. 

. Expansion of the capacity for advanced courses 
from 9,500 to 15,000. 

. Development of sandwich courses. 

. An increase in the number of state scholarships. 

. The figure of 355,000 students at present released 
by employers for part-time study to be doubled. 


There is little doubt that, sputniks or no sputniks, 
tremendous efforts have been made to implement this 
plan and at last an increasing flow of well trained techno- 
logists is becoming available for industry. 

The Council for Technological Awards was set up by 
the Government under Lord Hives and in a memorandum 
issued in May, 1956, the details of courses and awards 
were set out. 


The award is the Dip. Tech. (Eng.) for engineering and 
Dip. Tech. for other technologies, with first or second 
class honours. The courses demand a minimum of three 
years’ full-time study or four years if taken as a sandwich 
course. In addition, one year approved industrial training 
is demanded which may be before, during, or after the 
course. 

A yet higher qualification is to be the membership of 
the College of Technologists, designated M.C.T. This 
award conferring body is governed by a court under the 
chairmanship of Lord Hives, and a board of scientific and 
industrial studies under the chairmanship of Sir Arnold 
Hall. There is no doubt that the Government is at last 
putting out Herculean efforts to remedy a most tragic 
situation. 

Since the publication of the White Paper in 1956, the 
building programme and the establishment of the Colleges 
of Advanced Technology have made remarkable progress, 
but the problem which is not proving so easy of solution 
is that of finding the necessary teaching staff. 

Appeals have been made to industry to release men 
for a period of time to undertake teaching. The advan- 
tages of such interchanges between industry and teaching 
are generally agreed ; but I believe I am right in saying 
that the practical obstacles to be overcome are proving 
such that this scheme is unlikely to contribute significantly 
to the solution of the problem. 


Further useful work has been done by two Government 
committees which cannot be excluded in this brief review. 
First the Carr Committee, dealing with the recruitment 
and training of young workers in industry, the report of 
which was published in 1958. It deals as its title indicates, 
more with training in the works than in the technical 
college. 


(To be continued). 
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By Our Special Correspondent 


Meat Preparation Before 
Rush Periods Smoothes 
Trading 


T was becoming increasingly obvious to Mr. Hibbin 

of Wightman Road, Hornsey, London, that with 

shortage of staff in conjunction with the preparation 
of meats at a busy period, together with the effect of 
meat being openly displayed allowing flies and dust to 
settle, also that meat was not being displayed at the 
correct temperature, something had to be done. With 
this in mind, he called in the services of “ Frostaire ” 
Refrigeration Co. Ltd. of Muswell Hill for advice. The 
technical director of “ Frostaire,” Mr. L. L. Amesbury, 
visited Mr. Hibbin and together they evolved a scheme 
whereby the complete answer was arrived at in the form 
of a refrigerated window which included the latest type of 
automatic hot gas defrost. This window has now been 
installed and running for four to five weeks and Mr. 
Hibbin has found that in practice all that was said 
regarding the window is being proved. 

The old layout comprised a window-top display and 
the existing units which operated a coldroom and the 
window display, these being housed beneath the slab. 
All this equipment together with the base flooring was 
completely removed on Sunday morning leaving a com- 






plete and open site available for the refrigerated window After and 
which had been built in two sections to be delivered and before 
installed on Monday. The refrigeration engineers com- conversier. 


pleted installation of the equipment and the window was 
in full operation by Tuesday noon, reducing to a minimum 
any break in trade. 
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The window externally is finished in stainless steel, has a 
complete frontage of 12 ft. by approximately 14 ft. in 
height and includes the latest type of vacuum drawn 
glass supplied and fitted in four sections. At the rear of 
the cabinet there are four sliding dual glazed doors in the 
top section, four dual glazed sliding doors in the bottom 
section. The interior is fitted with finned coils, bunker 





type, two housed in the top section and two in the bottom 
section working in parallel with a 14 h.p. sealed unit 
strategically housed above the cabinet top left-hand 
section. The interior of the cabinet is finished in all white 
and adjustable grids are included for the purpose of 
meat display. 

At theend of the cabinet are placed special sealed mirrors 
giving a longer effect from a vision point of view. A 
stainless steel hanging float is placed in the centre whereby 
small meat joints and steaklets can be displayed to the 
best advantage. At the rear of the cabinet stainless 
steel hanging bars have been installed for the purpose of 
hanging the larger joints which adds to the selling features. 
With regard to the automatic defrost this is of the newest 
hot gas type and is worked on a reverse cycle valve which 
ensures an absolutely clean coil once every 24 hours. 
Included in the defrost system is a unique safety device 
which is activated on temperature and on the completion 
of the defrost operation the magnetic valve is brought 


into Operation and reverts to refrigeration cycle. 

The hermetic unit is of the sealed type and incorporates 
two condenser fans which ensure 100 per cent. conden- 
sation of refrigerant. 

A unique feature of this window is the strategic layout of 
the lighting and the effect of two-tone fluorescent tubes 
which results in giving a blood rich look to the 
meat display and gives a most appetising appearance. 

On recording temperatures that were made it was 


View from shop interior of the refrigerated 
window showing totally-enclosed design. 


shown that the bottom section of the window operated at 
28° F. which according to Mr. Hibbin was ideal for his 
purpose and the top section at 32° F. but we would hasten 
to add that these temperatures are completely adjustable 
above that mark. 

We quote Mr. Hibbin as saying “ this window has given 
me a great deal of satisfaction and has proved my invest- 
ment was really worthwhile from the point of view of 
labour-saving. since we are able to cut, dress and price 
the meat at slow periods and leave in the window until sold; 
also we have the satisfaction of the customers knowing 
that their meat is displayed under dust-free and fly-proof 
conditions.” Mr. Hibbin also said “* he would be more 
than pleased to welcome any butcher to inspect his 
window to see for themselves the complete job with which 
he is absolutely satisfied... Mr. Hibbin is finally quoted 
as saying: ‘“* This window has proved a Godsend and 
any butcher without one really doesn’t know what he is 
missing.” 





NEW IPSWICH 
SUPERMARKET 


Refrigeration in Large Butchery 
Department 


HE facilities of supermarket 
shopping are now available to 
Ipswich housewives, for Elmo 
have opened their largest store yet 
at Majors Corner, Ipswich. 
Much emphasis has been laid on 
provisions and a great deal of fore- 
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sight went into the planning of these 
departments which incorporate ex- 
tensive refrigerated display areas. 

Because of the amount of refrig- 
erated display used, the shop plan- 
ning department of Hussmann 
British Refrigeration Ltd., who 
supplied all the cabinets, advised 
on the layout. 

An overall total of 112 ft. of 
refrigerated display was supplied 
to Elmo by Hussmann British 
Refrigeration Ltd. There is 36 ft. 
of “* Mass Display * case for cooked 
meats, provisions and delicatessen, 


a further 30 ft. of “ Mass Display ” 
for fresh meat, to which is joined an 
additional 15 ft. of “* Mass Display ” 
for frozen foods. 

“Mass Display” units display 
perishable goods attractively while 
keeping them fresh and in prime 
condition. The cases are designed 
on a unit construction basis, allowing 
continuous lengths of display to be 
added. 

Two cases (9 ft. and 6 ft.) have 
been supplied for fruit and vege- 
tables. 

These have an illuminated mir- 
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J*K HALL1™ 


A Member of the Hall-Thermotank Group 


REFRIGERATION, LIFT AND ESCALATOR ENGINEERS 
DARTFORD - KENT Tel: Dartford 23456 


MODERN REFRIGERATION November 196] 





In brewing, for example, it plays a controlling 
part in all the processes. The illustration shows 
the four, 8-cylinder, 5” x 4” veebloc compressors, 
using ammonia as a refrigerant, supplied to 
Mann, Crossman & Paulin Ltd., Albion Brewery, 
London, E.C.1. 

J. & E. Hall have supplied refrigerating 
equipment to all the leading manufacturers in 


the Brewing Industry. 


Ar 7S 
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Sesame opened 


Sometimes in the middle of the night, chaps get urges for ice lollies, 
And there they are—just a creep-down-the-stairs away, sitting, frosty, in the chiller. 
An Aladdin’s cave of cold pure plastic—Shell’s ‘Carinex’ polystyrene. 


There are grades for moulding escutcheons, trays, 








boxes and one for sheet extrusion. 


Strong and rigid, it is available in any colour CARINEX 


Ask Shell Chemical Company Limited, 


Shell Chemicals Plastics & Rubbers Division, 170 Piccadilly, London, W.r. 





SHELL and CARINEX are Registered Trade Marks. 
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rored superstructure, to enhance 
and increase the display value. 

Also supplied was a 16 ft. dairy 
produce Cascade cabinet. 

The Hussmann Cascade unit is a 
three-tiered case, providing three 
wide-open refrigerated shelves—each 
well-illuminated to give maximum 
sales appeal. Cold air flows from 
the back of the shelf, through and 
over the displayed produce, then 
cascades over the shelf edge and 
flows downwards. The air is still 
cold when it enters the return duct ; 
thus an invisible blanket of cold air 
is formed over the entire area, 
keeping warm air out of the case. 

Hussmann British also supplied 
the two cold storage rooms for the 


Left: 45 ft. dual-temperature Hussmann 
“ Mass Display ” case for fresh meats (30 ft.), 
and frozen foods (15 ft.). 


Below: Two Hussmann fruit and vegetable 
cases (6 ft. and 9 ft.). 


store. can watch the fresh meat being great. In fact, the turnover in the 


An important feature: of this 
supermarket is the large butchery 
department. Because the customer 


prepared before it is pre-packed and 
put into refrigerated display cab- 
inets, the meat sales promise to be 


meat department during the opening 
week exceeded that of all the other 
Elmo branches combined. 





MacFisheries Food Gentre 


IRST of a group of MacFisheries Food Centres 
Potannea for Bristol was opened by TWW tele- 

vision announcer Maureen Staffer last month. 
The occasion was marked by the presentation of a 
free MacChicken to all shoppers spending more than 
£1 at any one time on the first three days-——and a car- 
nation buttonhole to the first 250 customers. 


The new food centre, which stands in a new block 
of shops on what was a bombed site at 64-66 Horse- 
fair, is almost entirely self-service, only the fish, meat 
and patisserie counters being staffed. - 


A special feature of the interior is the layout, which 
has been planned to make shopping a streamlined 
operation for the housewife. Groceries, frozen focd 
cabinet, fruit and vegetables flank one side, and 
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facing these on the opposite wall are a multi-deck 
dairy produce cabinet, a patisserie, and a meat coun- 
ter. The fish and pouliry section occupies the rear of 
the store. 

The total selling space occupies 1,750 sq.ft., with 
three check-outs, Frontage is 34 ft., and total depth 
58 ft. Excellent natural lighting is provided by the 
floor-to-ceiling front window, supplemented by fluo- 
rescent and tungsten lights within the store. A fascia 
above the window carries the legend “MacFisheries 
Food Centre.” 

The main contractors were Messrs, Stone and Co. 
(Bristol) Ltd. Other contractors were :—Electrical, 
Scull Electrical Ltd. of Bristol; Shopfitting, Comber- 
mere Shopfitters Ltd. of London; Colour scheme de- 
signing, Robert Sevant, M.S.1.A.; Refrigeration, 
Frigidaire; Fascia lettering, Ward's of Bristol; Fibre- 
glass counter tops, East Lancashire Plastics Ltd.; 
Flooring, Polyflor Ltd. 
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FORD'S TO TAKE 
OVER PHILCO 


The Ford Motor Company plans 
to purchase the assets of Philco 
Corporation, Philadelphia, under 
the terms of an agreement signed 
recently, according to Henry Ford 
Il, chairman of the board of Ford 
Motor Company, and James M. 
Skinner, Jr., president of Philco 
Corporation. The board of direc- 
tors of each company have met and 
have agreed in principle to the plan, 
which is subject, among other 
conditions, to approval by holders 
of Philco preferred and common 
stock, to the receipt of satisfactory 


tax rulings to the effect, among 
other things, that no Federal income 
tax gain or loss will be recognized 
to Philco or its preferred and com- 
mon stockholders from their receipt 
of Ford shares, and to the fulfil- 
ment of the conditions in the agree- 
ment. The agreement provides that 
Ford shall issue and deliver to Philco 
shares of Ford common stock in 
exchange for the assets of Philco, 
and the assumption by Ford of 
Philco’s liabilities. Under the agree- 
ment, holders of Philco common 
stock will receive one share of 
Ford common stock for each 4-1/2 
shares of Philco common stock. 
Mr. Ford said: ‘“‘ Ford Motor 
Company’s purpose in purchasing 
Philco Corporation is to broaden 


its operations, to provide entry into 
new fields and to make possible a 
fuller participation by our company 
in the national defence and space 
effort." Philco Corporation’s gov- 
ernment and industrial operations 
include research and development 
work, and the development and 
manufacture of radar equipment, 
high frequency and microwave radio 
and television communications equip- 
ment, electronic computers, transis- 
tors, high frequency diodes, other 
solid-state devices and subsystems for 
guided missiles. Its products also 
include well-known lines of tele- 
vision receivers, radios, room air- 
conditioners, refrigerators, freezers, 
and ranges. 








4 Supplement on industrial education gleaned from 
papers presented before Commission 1X of the 1.1.R. in 
London recently. 


The Recruitment and Education of 
Technicians and Technologists from the 
Point of View of the Industrialist 


By J. A. W. DEBOO 
Group Training Officer, Baker Perkins Group of Companies, United Kingdom 


A’ Y nearest contact with refrigeration matters 
Mes applied to industrial processes, was after 
- my apprenticeship when I was working with 
my present company on the design of chocolate 
und confect onery machinery. Occasionally I was 
involved in work concerning the “ tunnel cooling ” 
of newly coated chocolates and biscuits. Later, 
vhen | bought a domestic refrigerator, | began to 
appreciate the advantages of a piece of well-designed 
and constructed apparatus which operates perfectly 
satisfactorily for year after year without any inter- 
ference whatever ! 

Recently, as you may know, my company has 
extended its sphere of operations and has joined up 
with other companies engaged in our specialist fields 
of engineering, one of which is Wm. Douglas & Sons 
Limited 

One other item of historical interest links your 
industry and my company. You may know that the 
name of my company is Baker Perkins. The present 
chairman, Mr. A. Ivor Baker, is a great grandson of 
an original founder, one Joseph Baker, who came 
from Canada. The Perkins side of our organization 
has its origin in one Jacob Perkins, born in Newbury- 
port, Massachusetts, U.S.A. on July 9, 1766. Jacob 
Perkins was a man of remarkable inventive genius. 


144 


He entered many patents during his life, including 
inventions concerned with banknote engraving and 
printing, coin manufacturing machinery, locks for 
bank vaults, pumps for ships, nail making machinery, 
fire engines, water wheels, heating systems for 
buildings, uses of high pressure steam including 
steam engines and a steam gun which was demon- 
strated in Hyde Park in December 1825 to the Duke 
of Wellington. 

In 1834, Jacob Perkins entered a patent for a 
machine to produce artificial ice. I think many of 
you may be familiar with the machine based upon 
this design which was produced for Mr. Perkins 
by a Mr. John Haig and which succeeded in producing 
ice in the summer time ! 

My training consisted of production and mechanical 
engineering and in 1947 I entered the field of engineer- 
ing training. It is from this viewpoint as a training 
officer in industry that I wish to examine the problem 
as you have presented it in the title of this paper 
and to offer some comments and perhaps some 
pointers for the future. 


Estimates of Needs for an Industrial Undertaking 
Industry may be defined as the means whereby 
man processes or converts the resources at his dis- 
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...and here’s what the Frigidaire Ud means to YOU! 


You get confidence, with Frigidaire equipment—the confidence of using a make everyone 
respects. How has Frigidaire won this respect? By promising you such things as... 


The assurance of skill like THIS 


Some of today’s very delicate heart operations can 
most successfully be done by reducing artificially the 
temperature of the patient’s whole body! 

Naturally the cooling systems used to induce this 
‘**hypothermic”’ condition must be of the utmost accur- 
acy and reliability and Frigidaire has been closely 
connected with their development. Indeed the cooling 
equipment used in the Westminster Hospital's new 
“profound hypothermia’’ unit is an example of 
Frigidaire know-how in action. For your assurance, the 
same resources of skill and knowledge are behind 
every workaday piece of Frigidaire equipment. 


Your Frigidaire Distributor is YOUR OWN expert! 

As a Frigidaire-user you are in a unique position. As 
well as having the world’s finest refrigeration equip- 
ment, you have virtually a complete “Frigidaire 
organization” to give you advice and service. Our 
reputation is ensured by every Distributor giving you 
complete Frigidaire service—day and night. 

















FRIGIDAIRE DIVISION OF GENERAL MOTORS LIMITED, STAG LANE, KINGSBURY, LONDON, N.W.9 
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JUST ONE FRIGIDAIRE INSTALLATION 
TO INTEREST YOU! 


a 





Fortnum & Mason chose Frigidaire for 
the new provisions hall of their fine 
Piccadilly shop. It wasn’t just a matter of 
trouble-free refrigeration. The units had 
to blend with existing decor. So special 
oak-panelled cabinets were produced, 
combining latest cooling techniques with 
exquisite woodwork. Just one example of 
Frigidaire versatility. 





F The refrigeration name everyone respects 


Ww) FRIGIDAIRE 


REGO. T.M. 
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Most companies start as small fish. But few plan to stay small. Most would 
ike to grow into BIG fish given the chance. But growing takes money, and sad to say, not every small fish 
has quite as much money as he could wish. However, money is just what upt does have. We supply money to 
help businesses expand, extend their premises, add new or replace old equipment. Do you dream of becoming 
a BIG fish? Perhaps upt can help you grow. 


UDT HELPS INDUSTRY VO WEL? ITSELF 


TED DOMINIONS TRUST (COMMERCIAL) LIMITED - UNITED DOMINIONS HOUSE + EASTCHEAP LONDON EC} 
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posal to his needs. To fulfil its purpose, it requires 
materials, machines, money and men. In my opinion, 
of these requirements, materials, machines, money 
and men, the last is the most important. 

Industry’s prime task is to produce goods and to 
provide services for the benefit of mankind. To 
do this it needs the services of men and women of 
different academic levels and practical and manual 
skills—in fact, technologists, technicians, craftsmen, 
and so on. It is very difficult to say precisely what 
should be the ratio of, for example, craftsmen to 
technicians and technicians to technologists because 
these ratios vary from industry to industry. 

'n an engineering company employing, for example, 
1,000 people, there may be 10 technologists and 100 
technicians. Now it might be assumed that the 10 
techno!ogists and the 100 technicians are the most 
important people but I think such an assumption 
would be dangerous. The research engineers and 
chief designers and the draughtsmen and production 
engineers are, undoubtedly, very important people 
but then all the other people are important in their 
own special way. This, in my opinion, is one of the 
great problems which faces industry today. It needs 
technicians and technolog:sts and it needs the assist- 
ance of educational institutions, colleges and univer- 
sities to provide the basic theoretical training for 
them. However, industry cannot always satisfy 
entirely the idealistic requests of educationalists and 
of th: students themseives. Industry does not exist 
for the benefit of students but it has its own respon- 
sibility to help to train them, because it needs their 
services in important posts later on. Students must 
understand this and earn their places and justify the 
effort which goes into their training. In order to 
plan recruitment intelligently, we need to know how 
many people are required. How does a company 
estimate how many people of differing abilities and 
skills may be needed ? This is usually carried out in 
a company employing technoiogists, technicians, 
skilled craftsmen and so on, by conducting annually a 
manpower survey, and in doing so, to look far ahead, 
sometimes as much as 10 years. Such a survey takes 
account of expected losses of personnel due to retire- 
ment, promotion and all other causes. 

Then the company’s own future must be considered, 
that is whether its trading position will be static or 
expanding and, if so, in which directions. Thus 
an estimate is made of both immediate and long 
term needs for executives, technicians and tech- 
nologists and indeed all other staff including crafts- 
men and unskilled workers. 


Technicians and Technologists 


Before, however, considering ways in which 
industry recruits and trains its technicians and 
technologists, perhaps we should try to establish in 
our minds a broad distinction between these two 
categories. Men referred to as “ technicians” 
would, genera ly speaking, be concerned with tech- 
nical matters within prescribed limits. 

For example, a machine for wrapping tablets of 
soap may, with certain modifications, be suitable for 
wrapping pieces of cheese. It would be the duty of a 
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technician, in the drawing office, to re-design the 
machine to wrap the new product. There would be 
scope for some originality in design, the application 
of new materials, perhaps conversion of certain 
‘**mechanical”’ movements in the machine to 
“* hydraulically ” or “ electrically’ operated move- 
ments but the general design considerations would 
have been previously tested out on earlier machines. 


In the case of the “ technologist,” such a person 
should be capable of undertaking a completely original 
project in his own fie:d of technology. Consider a 
manufacturing company which may desire to increase 
its diversification of products. The technologist 
should be capable of undertaking the necessary 
survey and of preparing a report for the directors. 
I am thinking new of one of my colleagues, a chemical 
engineer, who was given such an assignment. The 
problem involved vis.ts to overseas countries, dis- 
cussions with chemists and physicists about the new 
process, study of small-scale laboratory and, later, 
pilot plants and of results of experimeats conducted 
on those plants with a view to industrial application. 
It was also necessary to conduct a market survey. 
This will emphasise that the selection and training 
of these two types of people, the technician and the 
technologist, are different. 

To deal first with the “technologist.” In the 
United Kingdom, such a person would possess a 
university degree in engineering or science or an 
equivalent, for example, a diploma in technology. 
Perhaps I should explain that, in the United Kingdom, 
a National Council for Technological Awards was 
set up by the Minister of Education in 1955 as “ an 
independent, self-governing body to create and 
administer technological awards of high standing 
available for students in the new colleges of advanced 
technology.”” The award is denoted by Dip. Tech. 
(Eng.) for engineers and Dip. Tech. for other tech- 
nologies, e.g. physics, rubber, plastics. 

Courses in engineering are usually of four years’ 
duration, arranged on a “sandwich” basis. This 
means that the student spends six months of each 
year in industry and six months at college. The 
scheme of industrial training must take full account 
of the intellectual calibre of the student and of his aim 
to become a professional engineer. The practical 
and theoretical training is closely integrated and is 
usually arranged by the employer working in con- 
junction with tutors from the college. It includes 
basic engineering and, later, production processes 
in the main manufacturing workshops, followed by 
design and experimental work. 

Other diplomas may be obtained through full-time 
or sandwich type courses at certain “ National 
Colleges”’, for example, the National Colleges of Food 
Technology, Foundry Technology and for Heating 
and Ventilating, Refrigeration and Fan Engineering. 
Many of the courses at these colleges are so arranged 
that the successful student earns exemption from the 
graduate membership requirements of his appropriate 
professional institution. 

It will be appreciated, therefore, that because 
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many of the diploma courses are equivalent to 
honours degree courses, great care must be taken in 
the choice of the student to begin such a course. 


Recruitment of Technologists 


The recruitment of future technologists for the case 
of the large number of students whose technological 
education is to be sponsored by industrialists usually 
takes the following form : 

Preliminary interviews between prospective em- 
ployers and intending students take place early in the 
year in which the student intends to leave school. 
As his forthcoming technical study may be either 
for a university degree or a diploma, it follows that 
he must possess, on leaving school, qualifications 
that would normally admit him to a British university. 

Many employers at interview with candidates early 
in the year, offer employment subject to the appli- 
cants obtaining the necessary passes in their schools 
examinations in the summer time. A candidate may 
decide to defer making any plans for his future 
technical training until he has actually joined industry. 
The employer will carefuily study the progress of the 
student during the early stages of industrial training 
and decide upon a full-time degree course or a 
diploma course on a sandwich basis. 

Alternatively, the student may, whilst still at full- 
time school, have been provisionally accepted by a 
university, a place being reserved for him 12 months 
ahead. The student may then ask the employer to 
provide one year’s practical training before he goes 
to university either on ‘“ company” sponsorship 
or with the aid of a grant from his local education 
authority or from the Ministry of Education. 

The basic practical training given in industry before 
commencement of either a university or diploma 
course is most important. It should introduce 
the student to those basic engineering or scientific 
processes with which he will be concerned both 
during his training and later during his professional 
career. It should also introduce him to the general 
environment of industry, the conditions of work and 
labour relationships. 

It 1s customary also for the early stages of his 
training to be very general in order to give him a 
broad picture of engineering processes and the various 
departments of his company. Towards the end of 
his apprenticeship plans are made to prepare him 
for the particular department which he will join 
when he has completed his training. It is customary 
also for the student, in his final year of diploma 
studies at College, to undertake a technical project. 
This may be devised entirely by the college as a 
theoretical exercise. Often, however, it is devised 
by the college and an employer jointly. 

Great care is taken to ensure that the technical and 
practical training periods are closely integrated and 
satisfy not only the requirements of the individual 
employer but provide the student with all the necessary 
practical and technical training to enable him to 
become a professional engineer in industry generally, 
not just a specialist with his own employer. 
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As regards the practical training, usually no 
difficulty is experienced with the skilled craftsmen 
and their trade unions. It is genera'ly accepted 
that students are in training to become professional 
engineers. Therefore, they are not regarded as 
substitutes for craft apprentices or skilled craftsmen. 


Graduate Apprenticeships 


The training of technologists is also undertaken 
through graduate apprenticeships. In the United 
Kingdom, this is general y taken to mean the re- 
cruitment and training of a person who already 
possesses a university degree but who is subse- 
quently given a minimum of two years’ “ graduate 
apprenticeship.” Companies intending to recruit 
graduate apprentices from university begin their 
recruitment procedure perhaps six to nine months 
before the person expects to obtain his degree. 
Interviews are arranged at the universities and 
often several companies will be conducting inter- 
views at a particular university on the same day. 
Often too the personnel or training officer is accom- 
panied by a senior executive from his own company 
so that the candidates may have the opportunity of 
discussing the training, and also the long term 
prospects should they decide te try to make a career 
with that company. 

Graduate apprenticeships designed specifically to 
produce a future technologist vary from industry to 
industry. To begin with, the graduate may spend 
several months learning the basic engineering work- 
shop processes perhaps in a training school and in the 
main production departments followed by design 
training and experimental work and training in the 
technical side of production engineering such as 
production planning and production control. 

The graduate may continue with some form of 
technical study, possibly on the theoretical study 
of management practice on evening classes, and by 
attendance at discussion groups and lectures arranged 
within his own company. 

The graduate apprentice may also be given one or 
two projects to undertake during his second year of 
apprenticeship. These may be devised by his spon- 
soring manager in conjunction with the company 
education officer and be designed to test his ability to 
analyse a problem, to investigate and obtain data, 
to meet and discuss with people at al! levels in order 
to obtain the necessary information and to write a 
“* concise ’’ report. 

Most undergraduates at universities in the United 
Kingdom are supported on either state or local 
government grants or scholarships awarded by 
industrial enterprises. The educational opportunities 
for really able boys and girls are limitless and places 
at such well known engineering schools as Cambridge 
University and Imperial College, London, are awarded 
to young people solely on merit. 


Technicians 


To refer now to the recruitment and training of 
future technicians. Most applicants join industry 
from school at 16 to 18 years of age. Some are 
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accepted, if they have a good background of mathe- 
matics and science studies, direct as “* technician” 
apprentices. Many, however, begin as craft appren- 
tices and work hard to earn promotion to technician 
grade according to their practical and technical 
progress. This is undoubtedly a good source of 
recruitment for employers and is favoured also by the 
Trade Unions. The training is directly related to the 
job that the individual will do on completion of 
apprenticeship. Hence, a young man going through 
the shops as an apprentice but destined eventually 
for the drawing office may spend long periods on 
machining, welding, foundry and erection work 
followed by experience in a drawing office school 
and then in the main production drawing offices. 
He may study at technical college on either “ day 
release,” i.e. one day off from work each week with 
pay in order to attend college, or he may be sent on a 
** block release ’’ course, i.e. for several weeks’ full- 
time study each term. 

His course at a technical college usually consists 
of studies on one of the new “ technicians ” courses 
or perhaps on the ordinary and later the higher 
national certificate course. The time taken to com- 
plete such a course may be four to five years and the 
sub;ects studied would include applied mathematics, 
electrical and mechanical science, applied mechanics, 
engineering drawing and workshop technology. 
He may eventually reach the status of a professional 
eng'neer later but in order to do so he would be 
required to continue to study on evenings for some 
years after completing his apprenticeship. 

There are dangers, I believe, in forming rigid 
schemes of practical training and adhering to them 
without due regard to the conditions which may 
obtain in the shops at any time and, of course, the 
progress and development of the apprentice and the 
needs of his future department. Hence, whereas 
the general framework of a training course needs to 
be established, the details should be flexible and 
permit of adjustment as situations change. 


Costs, Risks and Rewards of Training Sponsored 

by Industry 

All training is an investment but the question of 
cost cannot be neglected. It is estimated that the cost 
of training may vary from £1,000 for a technician up 
to £2,500 or even more for a technologist of the 
highest order. 

Although many students serve their apprentice- 
ships under written agreements it is mot customary 
for industry to try to force the student to undertake 
to reman with his sponsoring employer for any 
specified period of time after his training has been 
completed. Some employers do try to ensure a 
measure of return from their investment but it is 
extremely difficult to enforce this. 

Sometimes the employer may himself be to blame 
for the fact that the ex.-student apprentice decides 
to change his employment, yet other companies find 
a comp ete absence of loyalty and willingness on the 
part of the ex.-student to make an effective con- 
tribution back to his employer in return for the 
years of training and expense that have been provided 
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for him. I know that some of my colleagues in 
industry feel this acutely and I think we may see a 
“toughening-up” of the conditions under which 
employers may be willing, in future, to sponsor 
students for high level technical courses. 


Further Training and Education 


Let us now assume that our technician and our 
technologist have completed their formal training 
and have been appointed to new technical posts. 
They will want to begin to use their newly acquired 
skills and technical knowledge and to demonstrate 
their abilities to all concerned. To them it will be 
important that their salaries and status should be 
right. If this is not so, then there may be an anti- 
climax and signs of frustration may appear. On the 
other hand, the employer frequently has real difficulty 
in placing such a person immediately into a position 
of responsibility. To quote from Francis Bacon 
‘“* A man who is young in years may be old in wisdom 
if he has lost no time but that happeneth rarely.” 


However, in an age when technological training 
is becoming more and more specialized, it will become 
increasing!y difficult to spot the younger man with 
the potential to master the broader aspects of manage- 
ment. Nevertheless the laws of supply and demand 
are going to dictate that he must be found and that 
he must be given appropriate training. 


Those young men who, during their apprentice- 
ship and post-apprenticeship employment demonstrate 
qualities of leadership and ability to manage, must 
not be pushed into a corner and left to their own 
devices. They must be watched carefully and their 
development planned accordingly. raining in 
man management is essential for those technologists 
who display the necessary qualities for development 
later. I feel there is a danger, however, in the excessive 
use of outside courses. The tendency seems to be to 
look around for someone to promote and then to 
“send him on a course.” It is likely that problems 
of human relationship, trade union matters, costing 
and accounting, market surveys, sales training and 
sO on may be common in a number of industries 
and that some outside courses will assist in the 
training and development of selected personnel. 


There will also be many other matters directly 
related to the young man’s own particular branch 
of industry for which the best training is to be found 
in the industry. First-class experience may be 
gained by working alongside a senior manager as 
his Personal Assistant. 


I believe that the sooner a person is given respon- 
sibility the better. All too often we hear of persons 
who are not perhaps too old for promotion but too 
young. There is much value I am sure in presenting 
youth with challenging situations. It is said that 
experience is a good teacher. Perhaps it would be 
more accurate to say that the evaluation of one’s 
own experience is the best teacher. 


Is there any better way to learn than by doing ? 








REFRIGERATION EDUCATION 


IN BRITAIN TODAY 


By R. W. WEBB, B.Sc. (Eng.) 


‘\, URING the past decade there has been in 
| Great Britain, as throughout the world, a 

~~ tremendous upsurge of interest in and financial 
backing for, further education——-beyond the normal 
school leaving standard. In fact, during this period 
the contribution of the Government towards educa- 
tion in general has been £1,400m. Large propor- 
tions of this money have obviously been allocated 
to education at the school level, catering for pupils 
up to the age of 15 or 18 years depending upon the 
type of school—** Secondary Modern” catering for 
more low level technical work, or ‘ Grammar” 
catering for the more academic studies and in many 
cases acting as a feed for the Universities. 

In view of these rapid developments, and our 
presence here today, it was felt that this would be an 
appropriate time to study briefly the system of 
education for refrigeration engineers and technicians 
in this country, and the provisions available for 
their tuition. 

In the case of the top level technologist there has 
been for many years a definite preference on the part 
of the employer for a university graduate. This, the 
author feels, is due partly to the different mental 
outlook of this type of student and is not primarily 
due to any greater knowledge or latent ability. This 
mental outlook is produced by both the social and 
student body activities, and the nature of his training, 
which demands a considerable amount of self- 
teaching. There is no reason why a similar state of 
affairs should not exist in establishments such as the 
National College. However, this could not be 
achieved with courses as at present organized and 
a considerable increase in the time allowed would 
have to be made. These courses will be dealt with 
iater 

With regard to the teaching of refrigeration in 
universities it appears that, in the case of a mechanical 
engineering degree this subject is treated, perhaps 
rightly so, as a branch of applied thermodynamics. 
Unfortunately this means that only a short time is 
allowed and the student rarely deals with the practical 
side ; he would normally have no knowledge of 
machinery, plant or application. The equipment 
available would be in most cases very little. Students 
studying for degrees in chemical engineering fare 
far better, and a considerable amount of time is spent 
on the whole subject. At Imperial College, London, 


for example, much valuable work is carried out, 
including investigation into thermodynamic proper- 
ties of refrigerants. 

The alternative to the university trained man, 
from the employer’s point of view, lies in the main 
in students from the National College. In neariy 
every case this is not a question of recruitment to 
the industry, but of offering training to suitably 
qualified employees. The courses, which lead to 
corporate membership of the Institute of Refrig- 
eration and should therefore be regarded as courses 
in technology, are three, as under : 


(1) Evening Course 
This consists of a two-year course of three evenings 
weekly, as follows : 
Ist Year Refrigeration Theory 
Refrigeration Machinery and Plant 
Applied Thermodynamics 


2nd Year Refrigeration Theory 

Refrigeration Machinery, Plant 
and Applications. 
and either 

Insulation and Construction 
Mechanics of Fluids 
Electrotechnology or 
Applied Bio'ogy 

At the end of this course the students sit the exam- 
ination set by the City and Guilds of London In- 
stitute on their Syllabus 73—** The Science and 
Technology of Refrigeration.” This examination 
is regarded as the entry examination for the Institute. 
It is interesting to note that no student ever elects 
to take Applied Biology as a third subject, and in 
fact nearly all take “* Insulation and Construction.” 
This subject has been taught at the college for the 
past three years only. 

The numbers involved in these classes are never 
high and typically there would be about 14 enrolled 
in the first year and 14 in the second year. A number 
fall by the wayside—mainly in the first year—partly 
due to the fact that their work may take them away 
from London and attendance thus becomes im- 
possible. The wastage is usually made up by students 
taking the second year only. These may already 
possess a university degree or a higher national 
certificate in mechanical engineering, or they may 
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attend for interest only. In any case, they are 
allowed to proceed directly to the second year only 
if it is considered that they already have sufficient 
practical experience to make up for the loss of ap- 
proximately 75 teaching hours in basic machinery 
and plant. 

The normal entry requirement for the course is 
an ordinary national certificate in mechanical engin- 
eering with a pass in “ applied heat.” 

This course, in the opinion of the author, is a vital 
one and must be either continued or replaced by a 
similar course with, if necessary, papers assessed 
by the Institute so that exemption from their exam- 
inations can still be obtained. This is the only 
course open to those who ” missed the boat” at the 
normal age, that is on completing the ordinary 
national certificate, but who are deeply interested in 
obtaining corporate membership. 


(2) Diploma Course 


The entry requirement for this course is, at the 
present time, a pass at the A.1. level of the higher 
national certificate course, but this will undoubtedly 
in the near future be increased to possession of the 
higher national certificate itself. An alternative 
qualification is a pass at “A” level in the G.C.E. 
examinations ; or some other qualification con- 
sidered to be equivalent to the main requirements. 

The course consists of the following subjects. The 
average hours spent per week on each are indicated. 


Refrigeration Theory (R.T.) ... 9 hours 
Refrigeration Machinery, Plant an 


Applications (R.M.P.) _... , om 


Engineering Thermodynamics So 
Electrotechnology , pal RT » 
Mechanics of Fluids ... ai ant Eee 
Mathematics nr Soa chitit hae i 
Liberal Studies sbi = a4 és 


Included under the main heading of refrigeration 
theory are “‘ heat transfer’ (2 hr.) and “ air-con- 
ditioning (2 hr.) These are not examined separately, 
but questions set on these subjects appear in both the 
R.T. and R.M.P. papers. 

Of the ancillary subjects, most students have 
studied mathematics and either thermodynamics or 
mechanics of fluids to approximately the level reached 
in the course. This small proportion of repeated 
work is in the author’s opinion by no means a bad 
thing—it is possible to have passed the examinations 
with only a SO per cent understanding of the subject. 
In any case, the lecturers concerned with all subjects 
are encouraged to regard the printed syllabus as 
being merely a guide. It may be argued that this 
could produce diplomatics of differing standards 
from year to year, but this also applies to any one 
given year under normal examination conditions. 

Included under the heading of “ refrigeration 
machinery,’ plant and applications are laboratory 
work, visits and tutorial periods. Visits are made to 
cold stores, ice cream making factories, instrument 
and control manufacturers, etc. These visits are of 
great help to all students, but particularly so to 
those from overseas. 

Normally the overseas student has, himself, 


financed his passage and stay, and very frequently 
has had no practical experience. The British student, 
however, is invariably sent by his employer—usually 
during the fourth or fifth year of his apprenticeship 
or training scheme. These students thus have a 
certain amount of knowledge of refrigeration 
machinery. Ideally, a student should have had some 
experience of installation before entering the course. 

Up to the present the time allowed for laboratory 
work (3 hours per week) has been sufficient. The 
main equipment consisted of a rather complex N.H., 
plant, a small secondary refrigerant calorimeter set 
and a cold room fitted with both direct expansion 
and brine sparged air coolers. This equipment was 
installed in very cramped surroundings. With the 
advent of the new college, adequate provision was 
made for laboratory space. The education com- 
mittee of the Institute of Refrigeration offered valuable 
advice as to the type of new equipment which it felt 
to be desirable. A list was finally produced which 
was approved, with one minor deletion, by the 
board of governors. As a result, the laboratory will 
include the following : 

Multipurpose N.H., plant cooling brine. 
This is basically the plant as used in the old 
building but with an improved layout. 

* * ” 

Refrigerant-13 (monochlorotrifluoromethane) 
plant. The coolant for this condenser is brine, 
cooled by the N.H.; plant and the evaporator 
coil is arranged in a nitrogen filled, forced 
draught calorimeter, reaching temperatures of 
the order of —100°F. 

* * *~ 

Refrigerant-12 (dichlorodifluoromethane) 
plant. This will include a rotary vane type com- 
pressor, an Escher Wyss compressor and a 
normal reciprocating compressor. It is not 
intended to use this for three-stage compression, 
but for any combination of two of the com- 
pressors or for single stage operation. An 
electrically heated calorimeter will form the 
evaporator. The plant will be so arranged that 
tests will be carried out on other compressors 
when required. 

* ~ 

An absorption plant of either the aqua- 

ammonia or the lithium bromide type. 
* * * 

A small air cycle. A supply of compressed 
air at 100 Ib/in. sq. is available and it may be 
that a “ Bootstrap”’ unit of centrifugal com- 
pressor and turbine with intercooling wiil be 
quite sufficient to illustrate this type of refrig- 
eration. 

* * * 

A Philips air liquefaction plant. It is felt 
that very little real laboratory work will be 
possible with this machine apart from a straight- 
forward heat balance test. The problems 
involved in internal heat transfer are beyond 
the capabilities of the average student at this 
stage and would require some degree of special- 
ization. The plant will be used mainly as a 
demonstration piece. 
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A small calorimeter set—this being the one 
that has already proved so useful to the students 
in the old laboratory. 

x * 


A calorimeter set for testing semi-hermetic 
units of up to 3 h.p. It is intended to offer this 
as a testing service for the industry in general. 

” *~ ~ 

A small unit incorporating a glass evaporator. 
This is easily transportable and can be wheeled 
into any classroom. 

* * ~ 


A number of representative samples of domestic 
and commercial refrigeration. 

It will be noticed that no cold room has been 
included. This is due to the fact that a more ad- 
vanced environmental room is being planned for 
in the air-conditioning laboratory. This is to pro- 
duce variations of temperature from—60°F. to 
130° F. and of relative humidity from 0 to 100 per 
cent. 

Quite apart from the equipment in the laboratory 
peoper, the whole of the various air-conditioning 
systems complete with their own refrigeration plants 
are regarded as teaching aids. Students will be able 
to carry out tests on the whole plant. 

As can be seen, this represents a considerable 
increase in laboratory equipment of various types, 
all of which will help the student to a clearer under- 
standing. 

It was stated earlier that the time allowed for 
laboratory work has been sufficient but to take full 
advantage of this new equipment much more time 
will be needed. This presents a problem, as the 
week is already fully occupied. However, this is 
merely an aggravation of a problem which may well 
link up with the difference between university 
graduates and technical college students. At 
present, the course is rather intensive and there is 
only sufficient time to teach the fundamental require- 
ments for each topic. Should the course change, 
as is to be hoped, to a two-year course, then this 
extra time could be usefully employed even without 
an increase in the syllabus. Periods of private 
study could be introduced followed by discussion 
groups or tutorial periods. It would also be possible 
for the student to tackle much larger design problems. 
More participation in student-body activities would 
follow, and more advantage could be taken of the 
excellent series of visits, lectures and discussions 
arranged as part of the liberal studies programme for 
the whole of the Borough Polytechnic. 

The number of students enrolled for the diploma 
course is also small, and would typically be 14, with 
roughly one-half coming from overseas. 


(3) Associateship Course 


This course is at the present time in a state of 
transition. It has consisted, in the past, of part 
lectures and part research. Entry qualifications 
included an engineering degree, a higher national 
certificate, or the National College diploma. For 
entrants not holding the college diploma the lectures 
were of necessity rather summary as the whole of 
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the diploma syllabus was covered in the first term. 
As a general rule, the knowledge of the broad field 
of refrigeration gained by the associate was some- 
what less than that possessed by a successful dip- 
lomate. The time spent on research was also fairly 
short, although some excellent theses have been 
produced. These can be seen in the college library. 
The trend now is to make the associateship course 
purely research, with no lectures and the whole of 
the 10 months spent on one topic. In the opinion 
of the author, a certain amount of tuition will still be 
necessary to allow for the lack of general refrigera- 
tion knowledge possessed by the university graduate. 

Only one or two associateship students enrol in 
any one year but the college governors have in- 
stituted a scholarship scheme which should attract 
greater numbers, particularly from the good diplo- 
mates. 

One other course held in the college in which 
refrigeration takes a major part is a full-time course 
of approximately nine months’ duration leading to 
a college certificate in air-conditioning and refrig- 
eration. The entry requirements are lower, and the 
final standard is considerably lower, than that for 
the diploma. It is intended for overseas students, 
to widen their knowledge of these main subjects, 
and although there is little provision for practical 
work the course can be considered as being one for 
technicians only. No exemption is allowed by 
the Institute of Refrigeration. This course has been 
in existence for only three years and there have been 
five or six students per year. 

Some interchange is made between the diploma 
course and the certificate course to allow—(a) for the 
student with greater knowledge and intelligence than 
appears from his written qualifications and—{b) 
for those who, in the opinion of the staff will be 
unable to gain sufficiently from the diploma course. 
(This may be due to various reasons such as language 
difficulties or lack of fundamental knowledge.) 

A certain amount of refrigeration is also covered 
in the syllabus for the college diploma in heating and 
ventilating engineering, and this appears under the 
general heading of “ air-conditioning.” A total of 
approximately 20 hours is allowed. 

At the technician level the main course has been, 
since 1945, that based on the City and Guilds of 
London Institute’s Syllabus 72, “ Refrigeration 
Practice,” This is usually a four-year evening course 
split into two levels—intermediate and final. A 
number of institutions throughout the country which 
are offering this course are listed below, together 
with the number of last year’s examinees. 


Inter- 
mediate Final 
Willesden Technical College 11 7 
Llandaff Technical College 2 — 
Bognor Regis Technical College 12 | 


Southampton Technical College 2 
Colwyn Bay Technical College — _ 
Nottingham People’s College of 

Further Education | — 
Port Talbot College of Further 

Education — — 
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Stowe College, Glasgow - 
Dublin Technical College 
Norwich City College 


In addition to the numbers given above a further 
two students sat for the final and one for the inter- 
mediate examinations at other technical colleges, 
while there were four at intermediate level and one 
at final level at the School of Military Engineering. 

These figures make very sorry reading and it would 
be difficult to pinpoint the reason for this paucity. 
From the student’s point of view it may be that the 
prospect of four year’s study with comparatively 
little gain, except in knowledge, does not appeal. 
The course was instituted in the session 1945-6 and 
was revised at the intermediate level in 1950, it being 
considered that there was, at that time, a shortage 
of practical work included in the syllabus. 

The whole question of this course and its apparent 
lack of appeal is now being investigated by a com- 
mittee representing the industry. 

One contributing factor may be difficulty of 
access and to allow for this the Refrigeration Service- 
men’s Association has recently organized a corres- 
pondence course. This is based on the text-book 
* Basic Refrigeration’? by King. Examinations 
will be held at a number of centres and an external 
examiner will be appointed. It is felt that three 
years will be necessary to complete the course. 


There will be, initially, no practical examination as 
entry is restricted to those actively engaged in service- 
ing. The number enrolled is 15. 

As an indication of the interest in education on 
the part of some of the more experienced men in 
the industry, it is worth noting that the members 
of the council of the R.S.A. are all giving their 


services voluntarily. This not only involves the 
original organization of the scheme, but also the 
correction of answers to questions from “ Basic 
Refrigeration ” sent in by the students. 

These, then, are the main schemes of education 
in refrigeration, excluding those organized internally 
by some of the larger firms. 

As can be seen, the figures are low at every level. 
It is difficult to envisage any way in which they can be 
improved at the technician level, although more part- 
time day release by the employers should go some 
way towards this. At the technologist level it appears 
that, although the industry supports its own college 
financially, it still finds difficulty in taking advantage 
of the facilities which it has itself provided. It is to 
be hoped that when the college laboratory is fully 
equipped, a greater stream of suitably qualified 
students will be forthcoming, and that with in- 
creased course time the final product will be able to 
compete on more favourable terms with the uni- 
versity graduate. 
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the “* dia-plan wall chart and the 
** Norwegian miniature office ’’ which 
is now available in mahogany, teak 


Scotland. It costs £2,950 and 
production is being geared to pro- 
duce two to four vans per month. 
A feature of the van is that the 
loaded container body can be 
operated independently of the towing 


hammertone finish, it consists of a 
stationary index and a stationary 
data grid and an endless rolling 
sleeve, made of polyester film which 
rolls across the data grid and behind 
the index. The two rollers with 
nylon bearings permit fast, quiet 
rolling of the sleeve at the flick of a 
finger and the elastic cord “* today ” 
line can be placed on any vertical 
line across the face of the chart by 
means of aluminium clips at either 
end. The pastic laminated index 
has space enough to list up to 80 
items vertically, The data grid, 
calibrated in }-in. and }-in squares 
with alternate tinted horizontal 
bands for easy reference, is mounted 
on metal supports beh'nd the rolling 
sleeve. The horizontal space—84 
}-in. squares or 168 }-in. squares 
per line—gives room for 168 hours, 
days or any other time unit. Two 
pencils are provided for colour 
coding, which makes the chart even 
more versatile. Also there will be 
the * Rol-A-Chart Magnetic,” which 
incorporates all the features of the 
other chart, but includes magnetic 
write-on indicators. As well there 


For helping to ease bottlenecks 
at entrances and exits, Tormax 
automatic door operators, will be 
shown for the first time at an ex- 
hibition by Automatic Doors Ltd. 
They will open automatically single 
doors, double wing door and sliding 
doors and provide better service and 
efficiency in public, commercial, 
and industrial buildings. There 
is a choice of several different types 
of control,—door knob contacts ; 
pull or push button switches ; photo 
electric beam ; floor contact bars 
and mat switches. The speed, 
power and damping action during 
the opening and closing cycle are 
exactly adjustable within wide limits, 
ensuring smooth operation under 
any conditions. 

. * ~ 

S. M. T. Sales and Service Co. 
Ltd. of Edinburgh have introduced 
a new design of large capacity 
refrigerated van, based on a 25-ft. 
long Scammell Straight Framed 
12-ton model with automatic coup- 
ling undercarriage. The van has a 
carrying capacity of 10 tons and is 
the first of its size to be produced in 
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vehicle, allowing the loaded vehicle 
to be left for a reasonable period of 
time, extending to five to six days, 
without harm, while the towing 
unit is otherwise engaged. Capacity 
is 1,000 c.ft., and the unit is suitable 
for frozen food, fish produce and 
general food trade uses. 

Mr. David Porter was responsible 
for the development and design. 
Refrigeration consultant was Mr. 
A. Johnston of A and I. Johnston. 


* * * 


Henry Sykes Ltd. of London 
have appointed Scottish Land De- 
velopment Corporation, as agents 
for their pumps and other equip- 
ment, in Scotland and the four 
northern counties. There will be 
three main service centres—Glasgow, 
Fife and Newcastle, and Mr. A. K.G. 
Gilbertson, A.M.1.C.£., who is located 
at the Fife depot, is responsible 
for the over-all operation of the 
agency. S.L.D.C. will have available 
from stock for sale or hire, the new 
2 in. and larger close-coupled 
Univac pumps and accessories, and 
this range will gradually be extended. 
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FREEZING ON BOARD 








Some Factors Affecting Design of Vessel 
and Choice of Equipment 


By G. C. EDDIE, B.Sc., A.R.C.S.T, A.M.1.Mech.E., M.i.Mar.E., M.Inst.R. 


Torry Research Station, Aberdeen* 


Subject of freezing at sea. The process of 

freezing followed by low temperature storage 
iS noW in use or coming into use in practically every 
deep sea fishery in the world, and any review which 
was more than a catalogue of ships and methods 
would fill a book and would be the combined work 
of several authorities. 

Not only do different fisheries call for different 
solutions, but several solutions may be devised for 
the same set of circumstances, for example, the 
Fairtry ships, the Hunter-Eddie part-freezing trawler 
and the Lord Nelson. One or other of these com- 
peting Solutions may have a temporary advantage 
depending upon the state of technical development 
and upon economic forces such as consumer pre- 
ferences. These last-mentioned factors also give 
rise to different solutions according to the nationality 
of the ultimate consumer, as a study of the discussion 
on the comparative merits of Delaware and Northern 
Wave at the Second World Congress on Fishing 
Boat Design or a comparison of existing British and 
German freezing trawlers, will show. The author 
has been associated almost entirely with the develop- 
ment of one particular method of freezing on board, 
namely, the freezing of whole, gutted white fish in 
vertical plate freezers. Therefore, although an 
attempt is made in this paper to review the state of 
development of freezing on board in a general way, 
it least in North-Western Europe, the author does 
not claim first-hand knowledge of all the solutions 
and methods ; nor has he been able to make any 
deep or pro!onged study of the problems and trends 
n contexts other than the British. 

[he paper does not contain much in the way of 
numerical data, because the development of freezing 
trawlers is at an early stage and designs are many 
ind diverse. 


' ‘HIS paper is not a comprehensive review of the 


Economic Considerations 


Quick-freezing, followed by low temperature 
torage, is the only method of preservation whereby 
foodstuffs can be preserved for long periods so as to 
yield a final product practically indistinguishable 
from fresh. Thus it can be used both to preserve 


ued by D.S.I.R. 





the freshness of the food between time of production 
and time of consumption and to prevent wastage 
by the holding of seasonal surpluses until times of 
scarcity. In the context of deep sea fisheries it offers 
a further advantage—that of extending the voyage 
and thereby enabling the fishing vessel to spend a 
higher proportion of its life in actually catching 
fish. In the case of large European trawiers, there 
is a further economic advantage possible—that of 
allowing a considerable reduction in the power of the 
ship’s propulsion equipment as compared with present 
practice, and thus reducing costs in several ways 
by a substantial amount. 

In the last 16 years, however, the main accomplish- 
ment of the quick-freezing industry has been to pro- 
vide the housewife with ready-prepared food in a 
bacterially safe condition, an achievement previously 
possible only by canning. This has meant, in the 
case of fish, a concentration on the production of 
consumer packs of fillets, and lately of fish fingers, 
on shore. A parallel development has been the 
production of catering packs of 7 to 14 Ib. in weight, 
again mostly of fillets, for supply to hotels, hospitals, 
factory canteens and ocean-going ships. This 
development has resulted in improved all-the-year- 
round availability of fish, and in more stable prices, 
but the quality of the article depends upon how 
fresh it is when frozen at the fishing port. 

A logical step forward is to produce the packs of 
quick-frozen tillets aboard the trawler. A very bold 
step was taken by Chr. Salvesen & Co. in 1953, when 
they built the first Fairtry. This factory trawler and 
her British and Russian successors freeze the entire 
catch. In the case of the Fairtry ships, most of the 
catch is frozen as catering packs of fillets, produced 
mechanically and frozen in a plant very similar to 
shore-based plants. The size and cost of the factory, 
and the number of crew required to operate it, are 
such that in order to make the operation commer- 
cially viable the ships have to be very large, and 
they cost about £1m. each. 

In the last few years the Germans have built several 
part-freezing trawlers of a size and cost much nearer 
the orthodox trawler. The filleting plant has been 
reduced by concentrating on a single species, other- 
wise the methods used are very similar to those 
employed in the Fairtry ships and to practice on 
shore. 
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None of these ships produce consumer packs, 
and, in the opinion of many, the development of 
satisfactory methods of producing sea-frozen con- 
sumer packs of fillets will be difficult and will take 
several years to bring to a successful conclusion. 

Catering packs of frozen fillets cannot be said 
to be equivalent in every way to very fresh fish and 
the prices obtained in Germany for sea-frozen 
fillets are said to be lower than for wet fish. In 
countries where most of the deep-sea white fish is 
sold to the consumer in the form of fillets or fish 
fingers, such as Germany and the United States, 
the production of a large proportion of the deep-sea 
catch as fillets may be acceptable, although it is 
possible that, where fillets are sold in the thawed 
state, and appearance is important, it would be easier 
to produce a satisfactory article from sea-frozen 
whole fish, for reasons touched upon later in this 

aper. 
. Where the trade demands whole fish, either for 
selling as fresh or for cold smoking, it is necessary 
to freeze whole gutted fish at sea. Indeed, even if 
the fish is finally presented to the consumer as fillets, 
certainly if it is presented as smoked fillets, a high 
quality product is possib‘e, practically speaking, 
only if the fish are frozen at sea in the whole form. 
In the United Kingdom, it is believed, there is a de- 
mand for this type of product, and the development 
of the vertical-plate freezer for whole, gutted cod and 
haddock was carried out with this in mind. The 
workers at Torry were also very conscious of the 
fact that the £1m. factory trawler did not appeal to the 
majority of existing trawler owners. When serious 
work began on the vertical-plate freezer, the largest 
existing trawlers were steam-propelled vessels of 
175 ft. b.p. (57m), in which filleting was out of the 
question. The method was proved technically on a 
commercial scale in the Northern Wave experiment 
of 1956 and a number of design studies have been 
made of trawlers equipped to freeze part or all of the 
catch as whole, gutted fish ; of these, the Lord Nelson 
is the first to be built. One German trawler, the 
Berlingas equipped to freeze part of its catch as whole 
fish; ySing an air blast freezer. ; 

The choice between freezing fillets and freezing 
whole, gutted fish is not one which can be left to the 
shipbuilder or naval architect to decide on a basis 
of space requirements alone. Sea-frozen whole 
fish may well have a higher value in terms of money 
than sea-frozen fillets. It can be remarked that 
while the trade tend to regard all frozen fillets as a 
standard article, they are very favourably impressed 
by the fillets and smoke cures made from thawed 
sea-frozen whole fish produced in proper conditions, 
and recognize that here is an article with poten- 
tialities for a new, high-class trade. 

Recent experiments indicate that some so-called 
‘rough”’ species, that is, species unpopular with 
the trade or consumer, can yield a very inviting and 
tasty product if properly treated and frozen soon 
after catching. 

The advantages, and, indeed, necessity, of equip- 
ping distant-water trawlers with quick-freezing plants 
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and low temperature holds are obvious. Interest 
has not been entirely confined to this section of the 
British trawling industry. Some owners of trawlers 
operating only as far as Faroe can see advantages 
in freezing part of the catch, particularly in relation 
to times of poor fishing and to seasons of surplus. 
In the existing size of middle-water trawler the 
problem is essentially one of space available in 
relation to costs and earnings. This might be over- 
come in two ways : first, by the development of more 
compact refrigerating machinery on the lines of 
aircraft practice and, second, by converting some of 
the older existing distant-water vessels. 

Coming still nearer home, much interest is being 
shown in the use of the vertical-plate freezer for 
preserving of herrings in bulk for later processing. 
While in the United Kingdom in present circumstances 
such freezing plants would be set up on shore, their 
use on board ship may be of interest to other European 
nations, as it seems to be, for example, to the Poles. 

A discussion of economic factors would not be 
complete without reference to duration of voyages. 
The size of ships, and indeed whether the independent 
trawler or the mother ship becomes the standard 
equipment of the distant-water fleets, may well be 
settled in the end by the time the fishermen are 
willing to spend at sea. There are two factors here— 
first, physical exhaustion and, second, social problems. 
Trawling over the stern may help to solve the first 
problem ; however, there may be a demand for more 
officers to relieve the skipper and mate of strain, 
although the imperishability of the product will go 
far to do this. Longer voyages do not imply more 
days at sea in a whole year, but they do imply more 
fishing days and hence higher incomes, and this 
may compensate for longer absences. The Fairtrys 
make voyages of three or four months ; the German 
part-freezing stern trawler Heinrich Kern has made 
a trip of 37 days and landed the equivalent of over 
900 tons of fish as caught, partly as wet fish, partly 
as large slabs of frozen fillet. 


Factors Affecting Quality 

It has been technically possible to put some kind 
of freezing equipment into fishing vessels for at least 
60 years. That this is only now being done on any 
scale is not entirely due to changes in the economic 
climate. The fact is that in the early days the quality 
of frozen fish left much to be desired and a sufficient 
understanding of how to produce an acceptable 
article had developed only shortly before the Second 
World War. Since then there has been much co- 
operative work between engineers and food scientists 
to produce the necessary equipment and methods of 
processing. An exception might be held to be the 
tuna caught by the Californian clippers, but tuna is 
an. exceptional fish capable of withstanding a lot of 
rough treatment, and any shortcomings in the freezing 
and storage can be redressed in the subsequent 
processes of canning. 

In order to produce the high quality article men- 
tioned earlier, equal in every way to very fresh fish, 
it is necessary to observe certain principles. 

(i) The fish must be promptly and properly 
gutted and washed and, if not frozen immediately, 
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must be temporarily stored in crushed ice in a proper 
manner. It must not be handled roughly or subject 
to pressure, especially when in rigor mortis (death 
stiffening). 

(2) The fish must be frozen at or faster than a 
certain specified m nimum rate. 

(3) The fish must be stored at a very low and con- 
stant temperature in a store of low drying potential ; 
the fish must be adequate:y glazed as soon as possible 
after freezing. 

(4) The fish must be thawed reasonably quickly, 
and thereafter kept properly chilled. 

In most existing British plans for freezing trawlers 
the proposed throughput of the freezing plant is very 
much greater than the average rate of catch, even 
by the more successful skippers, averaged over the 
year. A high proportion of the catch may therefore 
be frozen very soon after catching. Even so, there 
may be the occasional heavy day’s fishing which the 
freezing plant cannot cope with immed ately. A 
first-class product can still be obtained if the fish is 
iced away carefully for a maximum period which 
depends upon species, for instance, three days for 
cod. Buffer-storage in this way need not be difficult 
given a suitable layout of ship. If adopted as a 
regular procedure, it can result in the installation 
of a freezing plant of half the size and cost, and a 
good deal of the extra handling of the fish can be 
done by the freezer operators, since they then have 
fewer freezers to operate. 

Another obvious method of saving space and cost 
is to take the heads off the fish—in the case of cod 
this represents a reduction in weight and space of 
25 per cent. Provided the beheading is carried out 
carefully the subsequent loss is far less than the gain. 

Such experience as there is at Torry suggest that 
where fillets are being frozen at sea, at least if these 
are to be subsequently thawed, it may be better to 
wait until the fish have passed through rigor before 
filleting. The reason is that unless the muscle is 
still attached to the bony skeleton when it relaxes 
after rigor, it will remain in a contracted state, and the 
fillet will have a rough, dull appearance. 

In the United Kingdom, quick-freezing of white 
fish means that at the slowest point in the block to 
freeze, the temperature is reduced 32°F. to 23°F. 
within 120 minutes, and furthermore, that the block 
is not removed from the freezer until the temperature 
at that point has reached minus 5°F. Experience 
has shown that speed of freezing is especially im- 
portant when freezing whole fish which may be 
subsequently used for the same purposes as very 
fresh iced fish. 

Equally important is temperature of storage, and 
for sea-frozen whole fish a temperature of minus 
20° F. is essential to produce high quality fish. 
By discharging fish from the freezer at a temperature 
of minus 5° F. in the centre, and a temperature of 
close on minus 40° F. on the surface, the mean 
temperature is about equal to the storage temperature 
and no further cooling, accompanied by desiccation 
and by warming up of adjacent blocks, takes place 
in the cold store. In order further to ensure that 
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the temperature of the frozen fish remains at minus 
20° F. the low temperature hold in Lord Nelson, as 
in Northern Wave, has been so constructed that the 
frozen cargo is surrounded on all sides, top and 
bottom, by an air space a few inches wide, so arranged 
that the air can circulate freely over the cooling pipes. 
This is not done in all freezing trawlers, and, where 
the cargo rests directly against the inner lining of the 
insulation, it must form a heat path with consequent 
deterioration in quality. Since it is not practicable 
to glaze large blocks of fish at sea, the low tempera- 
ture hold in Lord Nelson, as in Northern Wave, 
is very carefully and heavily insulated in spite of 
there being more than ample refrigerating power 
aval'able—the compressor for the hold is less than 
one-sixth of the size of the freezing compressors ; 
the insulation thickness is equivalent everywhere 
to at least 10 in. of slab cork. Moreover. although 
refrigerant at minus 40° F. is available to cool a 
hold at minus 20° F. it has been arranged, in order 
to reduce desiccation still further, to provide cooling 
pipes of as large a surface area as practicable, and 
there are no fans. All this is in accordance with 
modern practice on land in the United Kingdom. 
Blocks of frozen whoe fish may be dip- or spray- 
glazed on the quayside immediately after discharge 
and before palletizing. 

For thawing large b'ocks of sea frozen cod 4 in. 
thick it is possible to allow the blocks to thaw 
naturally by laying them individually on open 
shelves, but this takes 18 hours or more and a better 
product is obtained by thawing either in a blast of 
humidified air at about 70° F. which takes four to 
six hours, or in a dielectric defroster taking one hour. 

In the case of herring, it is essential to freeze on 
the day of catching, to glaze the blocks well and to 
store at minus 20° F., if a first-class article is to be 
produced. 


Proportion of Catch to be Frozen 

To be able to freeze the whole of the catch it is 
necessary to install a freezer with a throughput at 
least more or less equal to the average rate of catch 
on a good fishing trip. Even then, frequent resort 
will be had to the technique of buffer storage at times 
of peak catches, unless the throughput of the freezer 
is well above the average rate of catch. The argu- 
ments for and against using the technique of buffer 
storage in order to allow the installation of the 
smallest and cheapest possible freezer have already 
been discussed. 

If only the eariy part of the catch is to be frozen, 
say the first 100 tons or so, the freezer can be some- 
what smaller than if the whole of the catch is to be 
frozen, since the trawl may be allowed to outstrip 
the freezer within a few days of the start of fishing 
whereas when freezing the whole of the catch the 
freezer must, on average, keep pace with the trawl. 
Freezing the early part of the catch also means a 
smaller low temperature hold and a smaller propor- 
tion of fish to be cold stored and thawed. The part- 
freezing trawler is therefore the cheapest possible 
solution which brings the benefits of freezing and this 
solution is obviously possible in smaller ships than if 
freezing the whole catch. 
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Air blast and brine immersion share the advantage 
of being able to deal with all shapes, sizes and species. 
Moreover, in a properly designed freezer, each size 
of fish need remain in the freezer only as long as 
necessary. Horizontal-plate frosters are less flexible 
in these respects. While vertical-plate freezers can 
accept most common species, in their present state 
of development they produce blocks of uniform 
size and the size of the block must be chosen to 
correspond with the largest size of fish expected no 
matter how small the fish actually caught on any 
particular occasion may be. The significance of this 
is that the freezing time is not proportional to thick- 
ness but to something nearer the square of the 
thickness. 

The plate freezers produce blocks of more regular 
size arid shape than does air blast. and the plate 
frozen blocks stow more easily and more closely, 
unless the air blast freezing is done in trays with lids. 
The specific volume of vertical-plate frozen whole cod 
is 50 to 55 c.ft. per ton, that of well-produced frozen 
fillets even less. Individually frozen whole fish as 
produced in brine immersion freezing and in the 
conveyor-type blast freezer in Berlin occupy very 
much more volume, and require much more handling. 
Vertical-plate frozen blocks of cod may weigh, 
according to the specification of the freezer, from 
56 to 90 Ib. in weight ; cod and redfish weighing 
2 Ib. or less are nowadays saved. 

The vertical-plate freezer can probably be operated 
in more adverse conditions than any other type. 
For small ships the vertical-plate and brine immer- 
sion are probably the only really practicable types. 
In this connexion it is believed that in many of the 
earlier German part-freezing trawlers the freezer was 
operated only when convenient, and during slack 
fishing, and thus did not show its full economic 
advantage, and this may have been due at least 
in part to the difficulties of producing and freezing 
fillets in horizontal-plate frosters in relatively small 
ships. These problems seem however, to have been 
overcome in Heinrich Kern but this vessel is. after 
all, almost as large as Fairtry Ul and III. 

in terms of labour requirements for the freezer 
itself the whole fish freezers—the vertical plate, 
brine immersion and conveyor-type air blast as 
used in Berlin—are probably the best. If account 
is taken also of the packing of trays, filleting, and 
stowage, the vertical-plate type shows to best advan- 
tage. The Lord Nelson has a freezer with a through- 
put of 25 tons per day frozen weight and will carry 
three men in addition to a normal fishing crew ; 
if allowance is made for the man usually employed 
in the fish room of an ordinary trawler, the net 
increase would be two men. 

The normal try-and-shelf type of air blast freezer 
is bulky, because of the separate cooler and return 
circuits. Apart from the conveyor-type, which 
has its own problems, the best design is probably 
that used in the Fairtry ships, where there is no 
separate and bulky air cooler. The trays sit on 
refrigerated shelves, finned underneath, so that the 
air is continuously cooled vy tne shelf above. Never- 
theless, air blast freezers tend to be bulkier than 
plate freezers. 
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In horizontal-plate frosters, as compared with air 
blast and vertical-plate freezers, the rate of freezing, 
and completeness of freezing, and hence the product 
quality, are usually much more dependent upon 
skilful operation. The main point is to ensure good 
and complete contact between plate and fish ; this 
means careful packing of trays and defrosting of 
plates. These problems seem to have been overcome 
to a large extent in the German trawler Heinrich Kern 
by the use of jigs to ensure even and complete packing 
and by the use of suitable wrappers. 


The vertical-plate freezer requires neither wrappers 
nor trays. As regards cost the vertical-plate freezer 
in Lord Nelson is believed to be cheaper than the air 
blast in Berlin of similar throughput, and both are 
likely to cost less than the equivalent plant for pro- 
ducing frozen fillets, if filleting equipment for more 
than one species is carried, with the necessary standby 
plant to ensure against breakdown. 

The development of vertical-plate freezers has 
followed rather different lines in the Netherlands and 
in the United Kingdom. Some years ago several 
freezing plants were built in the United Kingdom 
to produce tapered blocks of frozen beef and whale- 
meat in refrigerated cans similar to those in an ice 
factory ; these depended for release of the blocks 
upon flexible steel sides and upon arrangements in- 
volving both vacuum and compressed air as well as a 
warm brine. Experience with fish at Torry has been 
that this type of can is not suitabe, and a similar 
tapered can with rigid sides gave difficulty n release 
of blocks owing to the sweliing of the fish. It is 
understood that experience in the Netherlands has 
been otherwise. 

The British designs developed as a result of the 
work at Torry depend, then, upon movable plates, 
and produce parallel-sided blocks. The present 
state of development was discussed recent'y in an- 
other paper by the author, so it will suffice here 
to say that although effective units of both end- 
unloading and bottom-unloading type are available, 
we may look forward to designs improved as regards 
cost, operation and rate of freezing. Present freezing 
times for 4 in. blocks to minus 5° F. in the centre 
are 34 to 4 hours. 


Refrigerating Machinery 

British shipowners will nowadays accept only 
fluorinated hydrocarbons as primary refrigerants. 
For freezing fish at sea the primary refrigerant may 
be used directly or with a secondary refrigerant. 
Present practice is discussed in the recent paper 
already referred to. 

Since no skilled refrigerating engineer is carried 
aboard the smaller freezing trawlers the plants are 
made highly automatic and may incorporate alarm 
panels to indicate shortage of refrigerant or lubri- 
cating oil, excessive temperatures and so on. . In 
this sense the installations are very similar to the 
successful diesel-electric propulsion equipments. 

A future trend is likely to be towards two-stage 
compressors, and in the context of fish freezing 
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plants the extra complication is slight.. This trend 
is especially likely since it would seem lacking in 
foresight to build any more ships capable only of 
operating in waters to the North. In this connexion 
it may be noted that the total connected horsepower 
in the refrigerating installation of the Lord Nelson is 
about 200, but a figure of 600 h.p. was quoted for a 
plant not differing greatly in size but intended to 
operate in the tropics, where air-conditioning and 
pre-cooling of fish had to be catered for as well as 
higher water temperatures. The refrigeration plant 
therefore bids fair to displace the trawl winch as the 
biggest auxiliary and may indeed absorb as much 
power as the propeller, when the vessel is actually 
trawling. 

One naval architect with considerable experience 
and knowledge in this field believes that Heinrich Kern 
is very near to being the ideal type of small factory 
trawler. 

The multi-engine diesel-electric solution does not 
give the shortest possible engine room, at least 
unless high-speed diesels are used; however, it 
allows the use of the best part of the ship for holding 
the fish, as already explained. Slightly shorter engine 
rooms which forgo this advantage can be obtained 
by a combination of a single large diesel with shaft 
generators and c.p. propeller, or by twin medium- 
speed diesels driving into a common gearbox. 
However, although the diesel-electric engine room 
takes up more floor space, its height is much less, 
especially if small high-speed engines are used. 
This should offer the possibility of placing really 
modern high speed refrigerating machinery on a flat 
above the main machinery, and thus save the space 
taken up by refrigerating compressors in the main 
shelter deck in both Heinrich Kern and in Lord 
Velson. It may be that it would be difficult to put 
space saved in the shelter deck to good use, but a 
shelter-deck stern trawler of only 130 ft. b.p. built 
recently in Norway is intended to carry frozen fish 
in part of the shelter deck, up to the level of the 
weather deck. It should therefore be possible to do 
likewise in the larger ships. 

In the shelter-deck stern-fishing trawlers, use is 
made of all available space, and some crew accommo- 
dation is, relatively speaking, as far forward as 
ever it was when the crew were carried in the fore- 
castles of steam trawlers, and higher above the roll 
axis. This should be borne in mind in making 
comparisons of space available. There is indeed 
little, if any, more useful space in the early stern 
trawlers than in a side-fishing motor trawler of the 
same length. This is due to the need for conveyor 
belts, passages, engine casings and hatch trunkings, 
which the split diesel-electric scheme avoids to some 
extent. 

In existing British designs for freezing whole, gutted 
fish, no provision is made for fish meal plant whether 
the fish is to be headed or not. The author is not 
convinced that fish meal plant should be carried 
even in factory trawlers. Where the space could 
otherwise be used to carry more frozen fish, the logical 
procedure would seem to be a direct costs-and- 
earnings calculation of the relative merits of using 
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that space to carry fish meal plant, fuel and products, 
or to carry more frozen fish, a much smaller amount 
of fuel, insulation and cooling pipes. This view 
would, of course, need modification if there was 
proof that rejection of offal overboard had a detri- 
mental effect on the ecology of the fishing grounds. 
Where the space available is not of suitable shape 
for a lower temperature hold, but can carry fish meal 
plant, or offal tanks, then the direct costs-and- 
earnings approach does not apply. 

Obviously, even on considerations of space alone, 
there is a size of ship below which it is better to freeze 
whole fish than fillets, because of the space taken up 
by the filleting machines and operators. It is almost 
certainly better on considerations of space alone to 
freeze whole fish in a ship of 190 ft. b.p. and to 
freeze fillets in a ship of 240 ft. b.p. The question, 
however, cannot be decided on apace considerations 
alone, because of the higher acceptability, in some 
countries at least, of well-produced sea-frozen whole 
fish. The form of the product, or at least proportions 
of whole fish to fillets, will be settled by the con- 
sumer, and the size of the ship will then be settled 
within limits by the length of voyage which the 
crews will accept. 

The need for a high standard of insulation and for a 
free air space round the frozen cargo means, in a 
200 ft. ship, a great loss in volume of cargo space. 
This is made worse if the ship’s sides have much 
curvature. The distance from shell plating to the 
nearest frozen fish may be over 20 in. More effective 
insulating materials cannot be used to full advantage 
where there are 6 in. frames. It may, then, be worth 
considering whether the problems of curvature and 
deep frames cannot both be avoided by arranging 
wing tanks on either side of the low temperature 
hold, in conjunction with a shallower double bottom. 
This could result in a more rectangular hold with a 
distance from plating to cargo of only 11 or 12 in. 

Holds with more parallel sides could result from a 
reduction in the maximum speed specified. There 
would also be a large gain in space available for 
cargo, together with a considerable reduction in 
capital and operating costs. As yet no order has been 
placed for a freezing trawler with a_ propulsive 
power of 1,000 to 1,200 s.h.p. on a constant-power 
basis rather than the fashionable 2,000 s.h.p. It 
is to be hoped that as skippers and owners gain 
experience of the effectiveness of quick freezing as a 
means of preservation, this step towards lowering 
costs will be taken. 

It is clear, in any case, that the optimum design 
of a freezing trawler depends upon the rate of catch 
expected, much more than has the design of wet- 
fishing trawlers in the past. As regards propulsive 
power and throughput of freezing plant the best ship 
for the average skipper may have equipment of 
half the size of a ship designed for the best skippers. 
At the same time it can be argued that the most 
successful skippers have least need for freezing plant. 
Much thought will have to be given to these points 
before many freezing trawlers are built 

(Crown Copyright Reserved). 
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PROCEEDINGS OF THE MEETINGS OF 

THE INTERNATIONAL INSTITUTE OF 
REFRIGERATION 

PT HE International Institute of Refrigeration held an 

important series of meetings in London and Cam- 

bridge (United-Kingdom) as reported in our last 


issue 


I—TECHNICAL BOARD 

The annual session of this board was held on September 
18 and 19 at Downing College, Cambridge. 

President, Dr. Fidler (United-Kingdom) assisted by 
Mm. Glansdorff (Belgium) and Pentzer (U.S.A.), vice- 
presidents of the technical board and M. Thévenot, 
director of the Institute. 

M. Plank (Germany), president of the general confer- 
ence and M. Foulon (Belgium), president of the executive 
committee, also participated in this meeting. 

The board reviewed the scientific and technical activities 
of the commissions and working parties over the past 
year and made a detail study of the programme for future 
years, mainly that of the important meetings that will be 
held in the U.S.A. in 1962 (a separate note gives pre- 
liminary indications about these meetings) and of the 
XIth International Congress of Refrigeration which will 
be held in Munich in 1963. 


II—COMMISSION 1 


Scientific problems of low temperature physics and 
thermodynamics. Industries using very low temperatures, 
rare gases 

lt met from September 20 to 22 in London, at the 
Physics Department, Imperial College of Science and 
Technology. Brief proceedings will be given later on. 


iI—COMMISSIONS 2, 3, 8, 6A and 6B 


These held their meetings from September 20 to 22, 
1961, at the Engineering Department of Cambridge 
University. 

Commission 2 was presided over by Mr. Kayan (U.S.A.) 
assisted by Messrs IBL (Czechoslovakia) and Yate-Pitts 
(United-Kingdom) and Miss Griffith (United-Kingdom), 
secretary 

Commission 3 was presided over by Mr. G. Lorentzen 
(Norway) assisted by Messrs. Martinovsky (U.S.S.R.) and 
Vahi (The Netherlands), vice-Presidents and Mr. Bird 
(United-Kingdom), secretary. 

Commission 8 was presided over by Mr. Hales (United 
Kingdom), president, assisted by Messrs. Emilsson 
(Sweden) and Merlin (France), vice-presidents and 
Messrs. Conan (France) and Telfer (United Kingdom), 
secretaries 

Sub-Commission 6A (application of refrigeration to 
air-conditioning) held a business meeting, under the 
presidency of Mr. Jennings (U.S.A.) assisted by Mr. Tirel 
(France), secretary, to conclude the details of its working 
programme 

Sub-Commission 6B (application of refrigeration to 
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various industries) met under the presidency of M. Wagner 
(Germany). 

Also present at the various meetings were Messrs. 
Fidler and Pentzer, president and vice-president of the 
technical board and M. Thévenot, director of the Institute. 


IV—COMMISSION 9 

This commission met in London on September 14 and 15, 
at the National College for Heating, Ventilating, Refrig- 
eration and Fan Engineering under the presidency of Mr. 
Van Hiele (The Netherlands) assisted by Mr. Remy 
(France), secretary. 

Also present were Messrs. Plank, president of the 
general conference, Fidler, president of the technical 
board, Pentzer, vice-president of the technical board, 
Kayan, G. Lorentzen, Kuprianoff, Hales, presidents of 
commissions and Thévenot, director of the Institute. 

About 40 persons, representing seven countries 
attended these meetings. The subject to be studied was 
training in refrigeration at medium level. Eight papers were 
presented, among which a general survey on the training of 
erectors, service-men and_ refrigerating mechanical- 
engineers in the various European countries. 

The working sessions were concluded by interesting 
visits : laboratories of the National College for Heating, 
Ventilating, Refrigeration and Fan Engineering and 
laboratories of the Imperial College. 


U.S.A. MEETINGS OF THE INTERNATIONAL 
INSTITUTE OF REFRIGERATION 
AUGUST, 1962 

{—The technical board of the I.I.R. (president, vice- 
presidents and secretaries of commissions) will 
hold its 1962 meeting in Washington, D.C., on 
August 21, 1962. 

11—Commissions 2, 3, 4, 6A and 9 will meet in Wash- 
ington from August 21 to 25, 1962. 

11lI—The main lines of the scientific and technical 
programme of those meeting are : 


Commission 2 ; 

1. Thermo-electric Peltier effect, theoretical 
and analytical aspects of cycle and components, 
jointly with commission 3. 

2. Insulation studies dealing with heat and 
vapour flow, including medium and low tempera- 
ture aspects. 

3. Instruments and systems concerned with 
refrigeration applications including heat flow and 
humidity. 

4. Heat transfer aspects of cooling and freezing 
of goods, particularly agricultural products, 
jointly with commission 4. 


Commission 3 : 

1. Thermo-electric refrigeration, performance 
and application, jointly with commission 2, and if 
possible, with a demonstration of available thermo- 
electric appliances. 

2. Heat pumps, especially analysis of systems 
used and heat transfer equipment for the high 
temperature side with the view to reduce At. 
Jointly with commission 6A. 

3. Centrifugal compressor design, with special 
regard to problems at high Mach numbers. 
Capacity control characteristics. 

4. Reciprocating compressors, especially valve 
problems at high speeds. Influence and possible 
use of suction line pressure oscillation. Oil free 
compressor developments. 
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5. Liquid supply regulation for low tempera- 
ture evaporation (—68° to —120° C.) 

6. Condensing equipment, with special view 
to modern cooling tower design and use of thin 
film flow heat and mass transfer. 


Commission 4 ; 

1. A review of codes and regulations regarding 
temperatures for frozen foods. 

2. Investigations on temperatures during dis- 
tribution of frozen food, time temperature integra- 
tors, and objective measurement of flavour in 
frozen food. 

3. Recent research findings on frozen fish and 
fish products. 

4. Frozen pre-cooked foods. 

5. Heat transfer aspects of frozen food, jointly 


with commission 2. 


Commission 6A ; 


|. Present practices relative to methods and 
techniques of cooling load design. 

2. Heat pumps, jointly with commission 3. 

3. Changing patterns of air-conditioning units 
and system design. 

4. Coil performance evaluations under dry 
and wet conditions. 


Commission 9 ; 

1. Organization of research on refrigeration 
in the U.S.A., Great Britain, the Commonwealth, 
and the U.S.S.R., covering research of Federal and 
State governments, universities, foundations and 
private industry. 

2. Administrative direction of research cover- 
ing documentation, reporting, estimations of costs, 
staffing and recruitment. 

1V—During the week from August 21 to 25, some 
technical visits, starting from Washington are 
foreseen, including : 

Factories manufacturing refrigerating equip- 
ment (York, Carrier . . .) 
Bureau of Standards, Washington 
Agricultural Research Service, Beltsville 
National Institute for Health 
Centre of Food Distribution 
Supermarkets 

V—Moreover other technical visits will be organized : 

(a) During the week before the Washington 
meetings, from Wednesday 15 to Friday 17, 
in New York and its suburbs ; 

(b) During the week following the Washington 
meetings, from Monday 27 to Thursday 
August 30. 

The programme of those visits has not been 
settled yet: it will include research institutes, 
manufacture of refrigerating equipment or auto- 
matic devices, cold stores and quick-freezing and 
air-conditioning plants, etc. 

VI—Some of those participating in these meetings of 
the International Institute of Refrigeration may 
be interested in congresses or exhibitions 
organized by American associations at dates just 
prior to or following those indicated. For instance 
a congress on the biology of animal and plants, 
organized by the American Institute of Biological 
Sciences (A.I.B.S.) will be held at Corvallis, 
Oregon, between August 27 and 31. 

VII—This Institute is studying the possibility of obtain- 
ing reductions on the cost of transport, between 
Europe and the U.S.A. for party travel, 25 per cent. 
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reduction at least on the normal tariff may be 
obtained if a sufficient number of participants 
leave Paris on August 14 to New York and start 
from New York on August 31. 

Vill—Those wishing to participate in those meetings 
should advise Dr. W. Pentzer, Academy of 
Sciences— National Research Council 2101 Con- 
stitution Avenue, Washington 25, D.C., as soon 
as possible (before February |, 1962), starting 
whether they could possibly take the special 
chartered plane. 

1X—Personalities responsible for the technical pro- 
gramme : 


Commission 2: Prof. C. F. Kayan, president, 
Department of Mechanical Engineering, 
Columbia University, New York, 27 (U.S.A.). 

Commission 3 : Prof. Dr. G. Lorentzen, president, 
Norges Tekniske Hdégskole, Institute for 
K j6leteknikk, Trondheim (Norway). 

Mr. C. M. Ashley, organizing president, 
chief staff engineer, Carrier Corporation, 
Carrier Parkway, Syracuse 1, N.Y. (U.S.A.) 


Commission 4: Prof. Dr. J. Kuprianoff, president, 
Bundesforschungsanstalt fiir Lebensmittel 
frischhaltung, Kaiserstrasse 12, Karlsruhe 
17-A (Germany). 

Dr. W. T. Pentzer, vice-president, market 
quality research division, U.S.D.A., Wash- 
ington 25, D.C. (U.S.A.). 


Sous-Commission 6A: Prof. B. H. Jennings, 
president, director, 1.B.V.T., Wageningen 
(The Netherlands). 

Dr. W. R. Woolrich, vice-president, Dean, 
College of Engineering, University of Texas, 
Austin 12, Texas (U.S.A.). 





BULLETIN OF THE INTERNATIONAL INSTITUTE 
OF REFRIGERATION. No. 4., 1961. 
Reviewed by DR. EZER GRIFFITHS, O.B.E., F.R.S. 
Hon. Pres. of the 1.1.F. 


N the news items we learn that a symposium on storage 

of fresh fruit and vegetables was held in Wageningen 

in May, 1961. Forty-nine papers were presented on the 
following topics :—Metabolism, gas storage and air 
washing, as regards the last item an exchange of experiences 
showed that relative humidity greatly influences the results 
of storage and especially the incidence of disorders such as 
internal browning. It is to be hoped that the work of 
this symposium will be made available it was organized 
by T. Van Hiele, president of commission 9 of the LIF. 

Another symposium also at Wageningen in June dealt 
with the standardization of packaging. 

Commission 5 met in Budapest in August and dealt 
with cold stores, quick freezing and new trends in the 
construction of fruit stations. 

A congress on freeze-drying was held in Chicago in 
April. 

This issue of the Bulletin contains a number of correc- 
tions to the list of members of commissions published in 
issue No. 1, 1961, also a list of members of the working 
parties. 

Dealing with the abstracts under cold there are a nuniber 
of abstracts relating to temperature measurement and 
control. 

Several on specific heat determinations abstracts under 
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thermodynamics, we note one on heat exchange between 
water and moist air. The original paper has equations 
for calculating the enthalpy of moist air and the coefficient 
of moisture precipitation. 

Under the heading “heat transmission” we find 
“ Heat transfer from humid gases to cold surfaces,” 
* Approximate calculation of heat exchange for extended 
surfaces,” “‘ Efficiency of fins under conditions of moisture 
condensation” and “ Heat transfer through mineral 
wool insulation in combination with reflective surfaces.” 
As regards the last mentioned the authors state it is difficult 
to calculate with accuracy transmittance coefficients for 
multiple layers of foil insulation and advise guarded hot 
box tests. 

The abstracts under ‘“* Production and distribution of 
cold” include one on testing methods for very small 
machines, another abstract on thermodynamical proper- 
ties of sulphur hexafluoride. This is one of the govern- 
ment publication of books for trade requirements 
published in Moscow. 

We note that liquefied neon as a refrigerant will be 
available in the U.S.A. in the near future. 

There is an abstract dealing with the reaction of refrig- 
erant 12 with petroleum oils : and one on the effect of 
refrigerant and oil on electric characteristics of enamelled 
wire and synthetic rubber. 

From the U.S.S.R. there has come an abstract of a 
paper with the title ““ Determination of the basic para- 
meters of a centrifugal compressor.”’ On the basis of the 
equations a nomogram has been plotted for the graphical 
determination of the compressor characteristics. Another 
abstract discusses the sizes of capillary tubes used as 
expansion valves. Two abstracts discuss cooling towers. 

In the category of equipment other than mechanical 
compression we note a new two-stage absorption cooling 
system with lithium-bromide-water. 

Thermoelectric cooling has a number of abstracts ; 
one describes the construction and performance of a 
thermoelectric refrigerator using materials commercially 
obtainable in Great Britain. 

In an abstract on finding leaks in refrigerating installa- 
tions the author points out that the need for methods 
of very high sensitivity will increase with the greater use 
of hermetically sealed units. 

Dealing with foam air washers the author states such 
units are approximately 10 times more compact than air 
washers with nozzles. 

rhe group of abstracts dealing with insulating materials 
contain two dealing with calculation of insulation thick- 
ness 

There is a description of cabinets made entirely of 
plastics, the jacketed body is made from a sheet the 
process taking three minutes. 


Under “Cold rooms” there is a lengthy abstract 
dealing with the construction and operation costs of cold 
rooms for fruit. An abstract of an Australian paper is 


entitled some problems of the older meat works. 
Freeze-drying meats was discussed in a two day sym- 
posium held in Chicago. This is covered by a lengthy 
abstract. It is stated that equipment that can handle 
up to 100 tons of raw product per day is now available. 
\ considerable number of abstracts refer to air-condi- 
tioning. One describes a one man control centre for a 


28 storey building, another the role of air-conditioning 
in hospitals 

Refrigerated transport by road has an abstract dealing 
with a rating method for refrigerated trailer bodies. 

The transport by truck of potato chippings and pro- 
tection from low temperature injury has received extensive 


study by the Agricultural Marketing Service U.S.D.A. 
and the conclusions given in a 20 page report. 
Under the heading “‘ Refrigeration as regards industrial 
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products ” we find an abstract on a refrigerating plant 
for drying town gas. This describes a method of avoiding 
the necessity of inclining the ducts and equipping them 
with condensation pots. 

“* Fruit ’’ covers a number of abstracts and we note a 
few Dehydro-frozen apples: Storage of Texas red 
grapefruit in modified atmospheres : Factors influencing 
heat loss in cantaloups during hydro-cooling. 

Under the heading “* Meat ”’ we find an abstract entitled 
the influence of additional feeding of pigs with Aureovit 
12 upon the quality of meat with reference to the demands 
of conservation by freezing. Another one on identifica- 
tion works in more than 200 microbial cultures isolated 
from frozen meat. This deals with the flora of frozen 
pork. 

Under “* Eggs” there is a description of a storage and 
freezing plant at Brisbane and of a new liquid egg station 
in the U.K. This is the first pasteurizing plant in the 
U.K. for complete production of frozen liquid egg which 
has hitherto been confined to liquidizing and freezing only 
or pasteurization of imported frozen egg. 

Practices in freezing and frozen storage of fish is the 
fourth instalment of a series of reports from Australia, 
another from France deals with probable development 
of fish industries in Europe during the next 20 years. 

A lengthy abstract deals with the equipment of a floating 
cannery and freezer for King Crab operations in 
Alaskan waters. 

Under the heading “‘ Ice cream” we note several ab- 
stracts, one is entitled ‘Study on the hardening of 
packaged ice cream.” 

The use of precooked frozen foods is the subject of a 
lengthy abstract. Another is on the effect of different 
temperatures on various bacteria isolated from frozen 
meat pies. 

“ Refrigeration and Mankind” covers a number of 
abstract one of which is entitled “‘ Cold stored homo- 
geneous bone grafts.” This procedure eliminates the 
need for taking a bone graft from the patient at the time 
of a surgical operation. 

Under papers and documents there is an extended 
report by Gorter entitled “* Le Magnétisme et le Froid.” 
The report is in French only. 

The Bulletin concludes with a complete list of the 
publications issued from the Institute and of enthalpy 
diagrams (Mollier) available for a large number of 
refrigerants. 





STAL REFRIGERATION IN U.K. 


E Laval Ljungstrom (Great Britain) Ltd. announce 

that Mr. J. C. Townsend has been appointed manager 

of their department established to market STAL 
Refrigeration equipment and complete installations for 
land applications in the United Kingdom. Mr. Townsend 
will take over from Mr. S. Wihlborg, who returns to STAL 
in Sweden. 

STAL Refrigeration A.B. of Norrkoping Sweden 
is one of five manufacturing companies in the De Laval 
Ljungstrom Group, one of the leading engineering con- 
cerns in Sweden. 

The two turbine companies constituting the turbine 
sector of the group were founded in 1893 by Gustav de 
Laval and in 1913 by the two brothers Ljungstrom, 
respectively, all three of whom belong amongst the pioneers 
of steam turbine technology. 

De Laval Ljungstrom Pump Company has common 
origins in the inventive genius of Gustav de Laval and 
was a pioneer of the high speed centrifugal pump. The 
De Laval Ljungstrom Apparatus Company concentrates 
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Completely new 4 stroke engine by BS.A 

Smooth reliability,economy, compact sim- 
plicity, cleanliness of line and above ail 
—outstandingly easy starting, hot or cold, 
have been the central aims of this BS.A 
design which sets entirely new standards of 
performance for a multitude of applications 








SPECIFICATION 


a 2 
2) oo" 
® ‘Over square” 50 side valve 4 stroke 


= | 
® Aluminium alloy crankcase with cast ir yinder 
liner 
Detachable aluminium alloy cylinder head 


+ 

® Forged steel crankshaft 

® Heavy duty re-wind starte 

® Weight 40 

% Average fuel consumption 4 pint per hour 





B.S.A. POWER UNITS- stuotey roao. reooitcH 


Tel: Redditch 4272 





For 
Refrigerated & insulated 
Veh icles An Insulated Delivery 


Van for Birds Eye 


consutt... Scena 


Homal 


LIGHT ALLOY 












Homalloy Refrigerated and 

Insulated vehicles can be designed to meet your 
own specific requirements. 

From small delivery vans to massive bulk 
containers—there’s a vehicle in the Homalloy 
range to fill every modern transport need. 


Distributors of THERMO KING REFRIGERATION UNITS 
Britain’s largest builders of Commercial Vehicle Bodies in Plastic and Light Alloy— 


HOLMES (Preston) LIMITED 





Head Offices and Works : London Office and Works : Scotland : 
HOLMES (PRESTON) LTD., Y (LONDON) LTD., HOLMES-ALEXANDER LTD., 
Homalloy Works, Blackpool Road. Preston, Lancashire. Homalloy Works, Sutton Road. Heathhal!, Dumfries. 
Phone: Preston 89233 (8 lines) Rochford, Essex. Phone : Dumfries 2784 (4 lines) 
Grams : Homalloy Preston Phone : Southend-on-Sea 54499! Telex No. 7730! 
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Refrigerator | S&R 


shelves §BVeaAaZaQizes 


for those [iggasmutepdiald 


awkward | Low cost method of condensation 

and frost prevention with plastic 

corners covered high temperature heater 
strip, single or twin 


*& SIMPLE—easily installed by non-specialist personnel, 
no controls or thermostat required. 

* FLEXIBLE—any required wattage per foot obtainable 
up to the recommended maximum. 

* SAFE—specially designed multi-tap transformers 

* 














giving maximum of 30 volts to heater. 
FOR— 
* Glass risers on open top display cases 
* Glass unit panels in enclosed cases 
* Chiller room rebated doors 
* Freezer room superfreeze doors 
Under breaker strips and tops of conservators 
Farm or home freezer cabinets. 
Condensate Drain Lines, etc. 


Write for fully descriptive leaflet and price list 


S & R ELECTRONIC PRODUCTS LTD 
Head Office: WOODHEAD RD., BRADFORD 7 
YORKSHIRE Tel: 2387! 


— 


Prompt attention will be given to all es earrecin 
enquiries for special wire parts, large or 


small, in any quantity. THE WESTERN ICE 


With our own plastic coating 
facilities in special P.V.C. low or high 
density polythene, we specialise in 

the manufacture of custom-made shelves 
and trays for refrigerators. 

No shape is too awkward for PRING’S. 
Made from the very best materials, PRING’S 
shelves and trays are hygienic, durable and 
made-to-measure for your refrigerator. 

















ann COLD STORAGE 
Ice Ball shelves Folded Division Assemblies he os — ; 
and trays tee and spot.welded (Branch of Bristol industries Ltd) 
BRISTOL 
BATH 
TAUNTON STORAGE OF 
SWINDON QUICK-FROZEN PRODUCE 
WESTON- AT ZERO TO MINUS 20° 
s-MARE 


Head Office: 


26 Passage Street, 

St. Philip’s Bridge, 
BRISTOL, 2. 
(Bristo! 23391) 










INSULATED 
TRANSPORT 
AT ALL 
STORES 








For special designs contact 


PRING’S 





ttre Fas 
‘Pring’s JOHN PRING & SON LTD 


| 

} 
ALEXANDRA WIRE MILLS, WALKER ST., CREWE. Tel: CREWE 2140 | 
and at 


ELWORTH WIRE MILLS, SANDBACH, CHES. Tel: Sandbach 27 and 278 
dm PG.6 
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on heat exchangers for turbine and refrigeration installa- 
tions. 


STAL Refrigeration A.B. has traditions dating from 
1892 and, backed by the resources and experience of the 
group, it has grown to be one of the leading manufac- 
turers of refrigeration equipment in Europe. 

Mr. Townsend brings to his new appointment a wide 
experience of the refrigeration industry gained both at 
home and abroad. In particular his past experience 
as a user of refrigeration plant will ensure the same care- 
ful attention to the installation and maintenance aspects 
of STAL plants in the U.K. that has gained for the com- 
pany a world wide reputation for sound design and 
reliable operation. 


Notable STAL equipment in the U.K. is that for the 


huge low temperature store of Northern Cold Storage 
Ltd. at Grimsby. This store has a gross cubic capacity of 
3,300,000 c.ft. and is held at -20° F. for the storage 
of frozen foods. In addition the plant is capable of 
freezing miscellaneous products at the rate of 3 tons per 
hour. 

Plants now being delivered include two 30 h.p. air- 
cvoling systems for installation in the Shell-Mex building 
in London and further equipment for Northern Cold 
Storage Ltd. for their new 1,400,000 c.ft., -20° F. cold 
store at Stratford, London. 

STAL’s U.K. refrigeration business is conducted from 
offices at 129, Kingsway, London, W.C.2, from where 
a comprehensive range of equipment for all industrial 
refrigeration, air-conditioning and marine applications, 
is offered. 





COMMERCIAL 





AND 


Manufacturers’ and Distributors’ News 





INDUSTRIAL 


Geoffrey E. Worssam, general sales Mr. C. A. Christierson has re- 


SECTION 








Mr. G. E. Worssam. 


Mr. A. W. Porter, director and 
general manager of Frigidaire Divi- 
sion of General Motors Ltd., has 
announced the appointment of Mr. 
Kenneth H. Vere to the position of 
general sales manager, effective 
immediately. Mr. Vere replaces 


manager since 1950, who is taking 
on. new responsibilities as special 
assistant to the general manager. 

Mr. Vere, who was appointed 
executive assistant to the general 
sales manager in March this year, 
oined Frigidaire in 1949 as a sales 
promotion executive. In 1953 he 
became sales promotion and adver- 
tising manager and in 1958 marketing 
manager, a position he held until 
March of this year. 


r. Kenneth H. Vere. 
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signed from Airco Engineering Ltd. 
of South Africa in order to take up 
an executive position with Carrier 
International of New York. Mr. 
Christierson has been associated 
with Carrier in South Africa since 
1937 and was the first managing 
director of Airco Engineering Ltd. 
when this company was formed in 
1948. Mr. Christierson has been 
responsible for planning some of 
the largest air-conditioning and re- 
frigeration installations in South 
Africa. He will be succeeded by 
Mr. A. Sibert who previously was 
managing director of Air Condition- 
ing and Engineering Ltd.—one of 
Airco associated companies in South 
Africa. 


x * * 


A new range of compact, heavy 
duty, water cooled, double acting, 
crosshead type, stationary air com- 
pressors, in which the cylinders are 
set 90° apart, has been introduced 
by the Consolidated Pneumatic Tool 
Co., Ltd., of 232, Dawes Road, 
London, S.W. 6. The new range, 
known as the Y class, is available in 
seven sizes with outputs of from 
372 to 1,615 c.f.m., at pressures of 
from 80 to 125 p.s.i., the horsepower 
range covered being from 75 to 300 
b.h.p. Multistage units are available 
for pressures of up to 3,000 p.s.i. 
The compressor can be driven by a 
flange mounted motor, vee belt 
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COMMERCIAL AND 
INDUSTRIAL 





drive or by a direct coupled motor. 
In these compressors, the ribbed and 
webbed frame is of high strength 
cast iron and is integral with the 
crankcase. It has been specifically 


designed to support a flange mounted 





motor. Oiltight and dustproof in- 
spection covers are fitted and each 
frame neck has a stuffing box with 
double metallic wiper rings to 
prevent egress of oil along the piston 
rods. The guides which accommo- 


date the double acting crosshead, 
are also cast integral with the frame 
to give rigidity to the frame neck and 
to ensure a permanent alignment. 
The crankshaft is drilled for pressure 
lubrication and is precision turned, 
polished and counter balanced. It 
is supported by three, engine type, 
self-aligning spherical roller bearings. 
The connecting rods, also drilled 
for lubrication, are of drop, forged, 
heat-treated alloy steel. The cross- 
head end of each connecting rod 
carries a solid, precision type bronze 
bushing, the crank pin end having 
a shim adjusted, bronze backed 
babbitt lined split bearing secured 
by two alloy steel, heat treated bolts. 
The crossheads are one piece steel 
castings, faced with babbitt and 
grooved for lubrication. They over- 
travel the guides and this feature, 
combined with the large bearing 
area ensures that wear is held to a 
minimum and is evemly distributed. 
The need for adjustable shoes which 
may give rise to loose operation or 
improper adjustment, is eliminated 
in this crosshead design by the use 
of a full floating alloy steel crosshead 
pin. 


* * * 


The Chemical Engineering Divi- 
sion of W. C. Holmes & Co. Ltd., 
has obtained a licence from the 
International Engineering and Trad- 
ing Society N.V., of Holland, to 
market the Kathabar humidity con- 


ditioning system in the United 
Kingdom. This system, which was 
developed by the Surface Combus- 
tion Corporation, Ohio, U.S.A., is 
based on the drying properties of 
kathene, a liquid absorbent of which 
lithium chloride is the main con- 
stituent. A Kathabar unit consists 
essentially of a drying tower con- 
taining cooling coils, a regenerator 
tower containing heating coils, and 
a pumping unit and drainage tank 
situated beneath the towers. In 
operation, the kathene solution is 
pumped to flooding nozzles above 
each of the two coils: approxi- 
mately $5 per cent. of the solution 
flows over the humidity conditioning 
coil (cooling) while the remaining 
15 per cent. flows over the regenera- 
tor coil (heating). The air to be 
treated is drawn into the drying 
tower where it passes through a 
dense cloud of kathene mist. The 
air gives up its moisture to the 
kathene mist and both are drawn to 
the base of the tower. The diluted 
kathene solution collects in the drain- 
age tank and the air passes on 
through a drop eliminator to the 
process room. The air leaving the 
Kathabar unit becomes drier as the 
temperature of the kathene solution 
is reduced. Conversely, the humidity 
of the air becomes higher as the 
temperature of the solution is raised. 
By simply regulating the temperature 
of the solution it is possible to 
control the humidity of the air. 





KENWOOD’S ON 2,000-MILE TOUR 


EXPLORE IRISH MARKET 


“HE first tour of Ulster and Eire by a kitchen equip- 
ment manufacturer was made by the mobile demonstra- 
tion unit of the Kenwood Group starting on October 

6. The seven-week tour opened a vigorous sales campaign 
aimed to boost Kenwood dealers in both countries. 

The demonstration unit was showing a full range of 
Kenwood’s electrical equipment including the unique 
kitchen twin-set of refrigerator and matching deep freezer. 

For effective presentation of the Kenwood range a 
fully-equipped “ideal” kitchen has been constructed 
within the unit's trailer. Here all the Kenwood appliances 

from refrigerator and deep freezer to the Dishmaster 
and Chefette—can be shown in operation. 

\ crowd-drawing display at any time, the demonstration 
unit has recently won two major awards as an outstanding 
trade exhibit. 

Starting in Ballymena on October 16, the unit visited 
nine other towns in Ulster, spending a day in each, except 
Belfast, where it spent a total of four days. 

On November | the “ travelling kitchen” crossed 
into Eire starting at Dublin (November 2 and 3) and 
stopped at some 25 strategic sales centres throughout 
the country completing the tour at Monaghan (December 
>.) 


Kenwood see a vast potential market in Ulster and 
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Eire and this extensive tour, breaking much fresh ground, 
is calculated to arouse strong customer interest in Kenwood 
products. 

Policy behind the tour is summed up by Kenwood’s 
exhibition manager, Mr. W. T. G. Hall : ** We believe in 
taking the product right to the customer so that he can 
see it and try it for himself. At the same time the tour 
will give practical support to our dealers all over Ireland.” 
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Refrigerate now 
WITH FROSTAIRE 


WINDOW DISPLAY OUR SPECIALITY 
ALSO DISPLAY COUNTERS 

FROZEN FOOD CABINETS 
STREAMLINED MODELS TO ORDER 


NEW LINE OF SWEDISH FREEZERS 
AUTOMATIC MODELS 


DEALERS REQUIRED IN LONDON AREA 
TOP DISCOUNTS 


WIDE RANGE OF CANADIAN AND SWEDISH CABINETS 





GENERAL SPECIFICATION 


Designed to meet the call for capacious 
display and storage for the larger shop and 
self-service 

Best quality deal frame glued and jointed. 


INSULATION. Expanded polystyrene through- 
out 
EXTERIOR. Aluminium sheet stove enamel- 
led white or ice blue 
INTERIOR. Stippled glazed asbestos with 
aluminium floor tray. Plate evaporator and 
plastic coated wire trays. 
CISPLAY DECK. Coolerwork. Pipe coil 
bonded to base plate and cross finned coil 
mounted to rear. 
DOORS. To front or rear. Sliding doors fitted 
as standard. Plug doors if required at slight 
extre cost 
FITTINGS. Display Top. }” plate glass screen 
held in chromium channel. Stainless steel 
trims to ends and bottom of display glass 
Full complement of plastic coated wire trays 
and formica serving shel 

Dimensions: Length 6ft. or 8ft. x 39 in 

high x 39 in. deep 


Available for remote installation or complete 
with condensing unit as a packaged article. 


Write or ring in confidence tuvor 8331 


REFRIGERATION HOUSE - IIS ALEXANDRA PARK ROAD - N.I0 





THE AMMANFORD 


Open Top Display and Refrigerated Storage 
AVAILABLE FOR BUTCHERS AND GROCERS 


WESTGATE ENGINEERS LIMITED coLLINGDON ROAD CARDIFF Tel. : Cardiff 2939! 


MODERN REFRIGERATION November 1961 1177 





a 


_ 
im i 
po ss... 


ee 


_——— = ‘ 
— tee cn al ~ an BS Stan 
eal i OOD ee i 





AUTOMATIC REFRIGERATION 


by S. A. Andersen 


Professor of Refrigeration, Danish Technical University 


pages ALL THE PROBLEMS OF REFRIGERATION PLANT 


Numerous 


Sketches and AUTOMATION FULLY EXPLAINED IN ONE VOLUME 


Witttieetetelit 





PRINCIPAL CONTENTS: 





1. The Aims of Refrigeration 
2. The Principles and Technique of Refrigeration 
3. Automatic Controls and Fluid Flow Regulating Devices 
4. Automatic Refrigerating Plants 
5. Operation of Automatic Refrigerating Plants 
6. Calculating Sheets 
7. Tables 
7 Available in the English Edition only from the English Publishers: 


REFRIGERATION PRESS LTD 
Maclaren House, 131 Great Suffolk Street 
London, S.E.1 
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MECHANICAL HANDLING 
IN THE INDUSTRY 





A Lansing Bagnall fork lift truck loading pallets of Birds 
Eye foods in the new cold store at the Company’s Great 
Yarmouth factory. 


A new mobile telescopic elevator 
in the * Vertolifter ’’ range has been 
introduced by Powell & Co., Burry 
Port, Carms., to meet the demand 
for high stacking of light loads at 
fast speed. Two standard heights of 
lift are available, viz., 120 in. or 
148 in., and loads up to 350 Ib. can 
be elevated at a speed of 26 ft. per 
min. Twin forks are 24 in. long and 
a detachable platform can be fitted 
if required. Lowered heights are 
only 74} in. or 88} in. respectively, 
hence the elevator can negotiate 
standard doorways. It is also ideal 
for basements with low headroom 
where loads have to be lifted to 
first floor level through hatches. 
The hydraulic ram is powered by 
battery or by three phase or single 
phase mains electricity. A hand 
operated variable speed release valve 
permits safe controlled lowering. 
The motor, pump, etc., are shrouded 
by a removable one piece sheet 
steel cover. 
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DON’T be disappointed this year ! 


ORDER YOUR COPIES OF THE 


1962 
REFRIGERATION 


DIARY NOW! 


RO ee ae 


PLEASE SEND COPIES OF THE 1} 
1962 REFRIGERATION DIARY, TO : 








—------—— se 





| | ENCLOSE REMITTANCE OF 
' 


| an cin tenance endian an ane inenaeanesenahiniaee 
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MR. GEORGE W. MUDDIMAN 


We much regret to have to record the passing of 
Mr. G. W. Muddiman, chairman of Birds Eye Foods 
Ltd., from 1946 to 1956, who collapsed and died on 
the golf course at Cooden, near his Bexhill home. 
He was 68. 

Mr. Muddiman, who came to England from 
Canada to take up his appointment, saw the quick- 
frozen food industry in Britain rise from virtually 
nothing into what has since become one of the fastest 
growing sections of the British food market. When he 
retired from the chairmanship of Birds Eye Foods 
Ltd., in May, 1956, the industry was already solidly 
established, with a turnover that year of £13,000,000. 

In Canada, Mr. Muddiman’s career was extensive 
and varied. He was in property, insurance and timber 
for several years and in 1933 joined the Hudson’s 
Bay Company. By 1936 he had become supervisor of 
food departments—that is food departments in the 
company’s shops—and in that capacity negotiated an 
agreement with General Foods of America which 
gave the Hudson’s Bay Company the right to make 
and sell frozen foods under the Birds Eye trade mark 
in Canada. 

He was later made managing director of the frozen 
foods enterprise set up by the Hudson’s Bay Company, 
working very closely with the Birds Eye subsidiary of 
General Foods and acquiring a wide experience 
in all fields of frozen food production and marketing. 
He continued to run the business in Canada after its 

.cquisition by Unilever and was subsequently invited 

» become chairman of Birds Eye in Britain in 1946. 

Although Mr. Muddiman worked from Unileve: 
House and later from the company’s own head office, 
much of his early years with the company were spent 
at Great Yarmouth where the first Birds Eye products 
vere manufactured. 

Mr. Muddiman frequently took part in functions 

f the Institute of Refrigeration. 





PATENTS 








APPLICATIONS RECEIVED 


September 1—Electrolux Ltd., C31475, Absorption 
type refrigerator. 7—Saginomiyo Seisakusho Co., Ltd., 
C32122, Automatic pressure switch for refrigerators. 
15—Associated Electrical Industries Ltd., Becker E. L., 
P33215, Refrigerators. 19—Air Control Installations 
Ltd., and Bryant C. R., P33600, Air conditioning appara- 
tus. 20—Clausen M., T/A Danfoss ved Ing.M. Clausen, 
C33690, Compression type refrigerators. 21—Arkla 
industries Inc., C33931, Absorption refrigeration systems ; 
Electrolux Ltd., €33782, Refrigeration cabinets. 22— 
Moir, J. B. L., P34001, Refrigerator deodorizer ; United 
Kingdom Atomic Energy Authority, London, H., P34004, 
Refrigerators. 25—Clark, C. W., P34289, Air conditioning 
apparatus for motor vehicles ; Wilmot-Breedon Ltd., 
Leveson, T. E., P34276, Temperature controlled apparatus. 
26—F.M.C. C orporation, C34383, Apparatus for freeze 
drying 


80 


COMPLETE SPECIFICATIONS ACCEPTED 

September 27—Primore Sales Inc., 882,114, Refrigera- 
tion systems; Maschinenfabrik Nema Veb, 882,212, 
Cold-gas refrigeration machine ; 822,213, Gas refrigeration 
machine ; Little Inc., Arthur D., 882 656, Methods of 
and apparatus for refrigeration ; General Motors Corpor- 
ation, 882,370, Household refrigerator ; 882,458, Manu- 
facture of refrigerator cabinets ; 882,356, Refrigerators. 
October 4—Ross, A. J., 883,026, Apparatus for freezing 
liquids ; Chieregatti, L., 883,088, Air-conditioning 
apparatus of the induction type. 





New Companies 


The accompanying particulars of New Companies recently 
registered are taken from the Daily Register compiled by Messrs. 
Jordan and Sens Ltd. 





How Air Conditioning Ltd., 6-17, Lionel Street, Birm- 
ingham, 3. Nominal capital: £100. Directors: Peter 
C. How, Oldways, Blackdown, Leamington Spa ; Michael 
J. How, Aston Grange Stone, Staffs. ; Jack Aldridge & 
Kenneth J. Luntley. 


Riordan Central Heating and Air Conditioning Ltd., |, 
New Burlington Street, Regent Street, W.1. Secretary : 
Jerome J. Riordan. Nominal capital £100. Directors : 
John Riordan, 141, Park West, W.2. Solicitors: C. 
Beach, W.1. 


P. & W. Refrigeration Co. Ltd., Lower Park Farm, 
Havering, Romford, Essex. Secretary: R. T. Wyatt. 
Nominal capital: £100. Directors Robert T. Wyatt, 
6, Wellesley Road, Ilford, Essex.; George F. Porter, 
372 Wingletye Lane, Hornchurch, Essex. 


Howell Refrigeration Ltd. Nominal 
Directors : Edwin L. Howell and Mrs. 
2, Seymour Avenue, Worcester. 


Gidney Air Conditioning Ltd., Broad Street, Birmingham, 
15. Secretary: Carol A. Gidney. Nominal capital : 
£3,000. Permanent directors : Norman Gidney & Mrs. 
Carol A. Gidney, 220 Alcester Road, Hollywood, Wythall. 


Refrigerated Meat Traders Ltd., 10, Tame Road, 
Witton, Birmingham, 6. Secretary : Sonia M. Cowell. 
Nominal capital : £10,000. Directors : Aubrey Gould- 
Huggett, 30 Rocky Lane, Perry Barr, Birmingham ; 
Sonia M. Cowell, Marsona, Eveson Road, Norton, 
Stourbridge, Worcestershire. 


capital £100. 
Mary Howell, 





Suppliers to the 
leading 
refrigeration plant 
manufacturers 


GIRDLESTONE PUMPS cade 
23 DAVIES STREET, LONDON, W.1 ma 
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A: 
Every daya 


cconcoat 


| HOOKS oF HOWLAND 


SERVICES 


s PROVIDE 
Meer s«A MODERN FAST ROUTE FOR 
SF «~FREIGHT TO THE CONTINENT 


bee OPERATED BY 
BRITISH RAILWAYS & 
THE ZEELAND STEAMSHIP Co. 


Full details of these and other services are available from the 
CONTINENTAL TRAFFIC AND SHIPPING MANAGER, 
HARWICH HOUSE, 129 BISHOPSGATE, E.C.2. BiShopsgate 4702 


a wre 


The 
Tenth British 
co” Refrigeration Handbook |! 


1961-62 PRICE, PER COPY 30s POST FREE 








Have you got YOUR Copy ? 





—s> ” 

To “MODERN REFRIGERATION 

MACLAREN HOUSE, 131 GREAT SUFFOLK STREET 
LONDON, E.C.| 


order 
PLEASE SEND ME COPIES OF THE BRITISH 
REFRIGERATION HANDBOOK, 1961-62 EDITION. your copy 


| ENCLOSE REMITTANCE OF £ on this 


NAME form 


ADDRESS 
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BUCKNALL’S 


SUPPLIERS OF CORKBOARD 


GRANULATED 
CORK 


BUXPAN 
POLYSTYRENE 


NOW PROVIDE THEIR PROMPT DELIVERY SERVICE 
FROM THEIR NEW OFFICES: 


IBERIA HOUSE 
MANOR GROVE 


LONDON S.E.15 
TELEPHONE : NEW CROSS 9%1!-3 


HENRY BUCKNALL & SONS LTD - LONDON, GLASGOW & LISBON, PORTUGAL 


Accuracy finan TPP Reliability 


TEMPERATURE INDICATING AND RECORDING 
INSTRUMENTS 













All types for the 
Refrigeration Engineer and 
“Quick-Freezer” work are 
contained in the “HEZZANITH” 
range of instruments 


SEND FOR DESCRIPTIVE LITERATURE (MRS7) 





Heath, Hicks & Perken 
(THERMOMETERS) Ltd. 

New Eltham, London, S.E.9 

Phone : ELTHAM 3836 Grams: “Optimus” Souphone, London 

Showrooms 1 8 HATTON GARDEN, LONDON, E.C.I 
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RS 
L MANUFACTURE 
‘Subscribe now | PLEASE NOTE ! 


TO THE 
oursranenes KENMORE INC. A:S. 


Manuf f 
MONTHLY anufacturers o 


DRIERS STRAINERS ACCUMULATORS 
AMERICAN CAPILLARY ASSEMBLIES and 
TECHNICAL COPPER /ALUMINIUM CONNECTORS 


JOURNAL introduce their new Associate Company 


DEDICATED TO | in England 
ovens fF VOUPNAT 


THE ARTS 


ovo See KENMORE 
“ | PARTS LTD 
HEATING $ 7.00 . | year 
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TO MEASURE, RECORD OR CONTROL TEMPERATURES 
accurately 


are visibly better! 


Bi-metal - Mercury-in-steel - Vapour pressure Thermometers 


THE BRITISH ROTOTHERM CO. LTD - Merton Abbey + London S.W.19 - Tel: LiBerty 786! 
Hollis Street, New Basford, Nottingham and 87 St. Vincent Street, Glasgow, C.2. 
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They re talking about ONAZOTE 
—you can take our word for it! 


Judging by these names actually taken from customers’ letters 
there is sometimes confusion over the spelling of Onazote 
Fortunately, there has never been any mistakes about its 
excellent low temperature insulating properties. If you are 
planning a cold store, send us details and we will show you, 
without obligation, how efficient you can make it with Onazote 


ONAZOTE .. 
THERMAL INSULATION 


the insulant with the built-in vapour barrier 


= 
D 
eet il compan Limited - Mitcham Road - Croydon: Surrey 
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Whisper-quiet compressor operation. 


Progressive design and advanced en- 
gineering lead to a further reduction in 
sound level. 

The internal spring mounted Pee-Wee 
compressor with improved double si- 
lencers at both suction inlet and dis- 
charge outlet is now virtually silent. 
Maximum operating efficiency is main- 
tained along with Danfoss reliability. 





AUTOMATIC CONTROLS AND EQUtPM EN T 








nted in England for the Proprietors, REFRIGERATION Press Lim/tED, MaciareN House, Great Suffolk Street, London, S.E.1, 
by H_ R. Gruss Lrp., Croydon. Registered for transmission to Canada, including Newfoundland 











